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PREFACR 



In the spring of 1887 the trustees of the Massachnsetts 
Society for Promoting Agriculture decided to establish an 
Experiment Station at '^ Forest Hills/' in Boston, to study 
the dangers to human life and health arising from the food 
products of cattle. 

Attention had been publicly called to this subject, and the 
trustees decided that it would be of value to both producer 
and consumer to have those dangers investigated. 

They appointed a special committee to have charge of the 
work, consisting of Messrs. Thomas Motley, E. F. Bowditch,* 
Jacob C. Sogers, and Francis H. Appleton. 

This committee secured the services of leading specialists 
to have the direction of the investigations, and this volume 
contains the report of the work done, and results obtained. 

These results were reached in the autumn of 1890, and 
were reported to the Legislature of 1891, on January 18th, 
by petition asking for legislation to secure an inspection of 
cattle in Massachusetts. 

It was not until June 11th that a Besolve was passed, but 
with an appropriation much less than was recommended, and 
so small as to negative the purpose of the Besolve. 
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INFEOnOUSNESS OF MILK 



EEPOET 



OF WOBK DONE UNDER THE AUSPICES OF THE MAS- 
SACHUSETTS SOCIETY FOR PROMOTING AGRICULTURE, 
UPON THE INFECTIOUSNESS OF MILE FROM TUBER- 
CULOUS COWS WITH NO LESION OF THE UDDER. 

NoyxicBBB, 1894. 
To the Ihistees of the MaeeachueeUe Society for Promoting 
Agriculture: — 

Gentlemen : I have the lionor of presenting herewith the 
report of the work done under your anspioes, upon the qneih 
tion of the inf ectiooBness of the milk from cows affected with 
tuberculosis. This report was not completed immediately 
upon the close of the experiments, for the reason that the 
committee of the trustees in charge did not desire it, and the 
delay in its production since I was requested to write it last 
&11 has been absolutely unayoidable. 

My connection with the work was, at first, simply that of 
an expert microscopist ; but after the first year its entire 
direction lay in my hands, with the society's veterinarian. 
Dr. Austin Peters, as first assistant. Much of the actual 
manipulation was carried on by him and by Dr. Henry Jack- 
son and Langdon Frothingham, D. Y. M. 

The desire of the committee was to determine whether ov 
not the milk derived from tuberculous cows might contain 
the infectious material of the disease, and in this way become 
dangerous when used as an article of food. And this ques- 
tion was of necessity to be divided into two parts: Isfc, 
whether this infection, if it existed, was confined to cases in 
which there was actual tuberculous disease of the udder ; and, 
2d, ^diether it mi^t exist in oases in which the udder was 
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apparently or actually healthy, but the disease existed in 
other parts of the body. 

In r^;ard to the first part of the question, plain oommon 
sense showed that the danger of infection was a real one, and, 
besides this, there existed at the time sufficient experimental 
data to prove the fact, so that there was yery little dispute 
that, under such circumstances, milk should not be used for 
food, — certainly in an uncooked condition. Evidence since 
then in the same direction has constantly accumulafced, and 
now there is hardly a dissenting opinion that milk from cows 
with tuberculosis of the udder should be condemned for food. 

Upon the second point, however, as to whether the milk 
from cows with tuberculosis, but not of the udder, might be 
dangerous, there was a great diversity of opinion, and almost 
no experimental evidence upon which to base what opinion 
there was. It was in this direction, therefore, that it was 
especially desirable to obtain evidence, and, after considerable 
discussion, it was decided that the main line of experiment 
should be so conducted that this point might be decided. In 
this, as in everything else, it is to be remembered that one 
piece of positive evidence obtained under proper conditions is 
worth many negative results, and it is for this reason that so 
much value may be attached to the results which have been 
obtained. These were published in an incomplete form, and 
have been very widely disseminated, having appeared in full 
in the '^ Transactions of the Association of American Physi- 
cians," ^'The American Journal of the Medical Sciences," 
"The Practitioner," "The New Hampshire State Board of 
Health Beport," "The Bulletin of the Agricultural Experi- 
ment Station," " Transactions of the Congrds sur la Tuber- 
culose," the " Centralblatt fiir Bakteriologie," besides having 
been largely quoted in many other ways. It is unquestion- 
able that they have had much influence in moulding public 
opinion in this matter, and at least one direct result of the 
work has been the inspection of the herds of cattle in New 
York by the board of health of that state. 

The work, then, was undertaken with this special end in 
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Tiew, to determine whether the infectious element of tubere^ 
loeis ever existed in mUk from tuberculous cows whose 
udders were apparently healthy^ and was prosecuted under 
the following headings : 1. A careful and persistent micro- 
scopic examination of the milk from such cattle; 2. Inocw- 
lotion experiments with such milk; 8. Feeding experiments 
with the same milk. In addition to these three main lines 
of investigation, there was also undertaken : 4. Similar in- 
vestigations of the milk supply of Boston; and, 5. ITie gath- 
ering of as much evidence as possible from medical men 
and veterinarians as to cases of probable infection through 
tuberculous milk that had come under their observation. 

The methods by which these points were observed and the 
results that were obtained are given below. The experi- 
mental farm, where the animals were kept, was at Mattapan, 
where it was possible to obtain the best hygienic conditions, 
and where the feeding experiments and post-mortem examina- 
tions were conducted, while the remainder of the work was 
done at the bacteriological laboratory of the Harvard Medical 

SdiooL 

L 

Cover-^lass examinations of milk from cows effected wiA 
tuberculosis^ but^ so far as the best veterinary examination 
could determine^ with no disease of the udder. 
These examinations were made methodically and continue 
ously for over two years. The milk was collected in ster- 
ilized flasks, after the udder had been cleansed as perfectly 
as posuble, and the hands of the operator sterilized. It was 
taken at once to the laboratory and allowed to stand, care- 
fully protected, over night, and sometimes longer. Different 
portions were then taken for examination from both the 
bottom and the top of the fluid. In all cases at least adozen 
cover-glasses were used for each examination, and at least 
fifteen minutes was spent over each cover-glass. The stain- 
ing employed was invariably the Koch-Ehrlich 24-hour 
method. 
The results of this line of investigation are given below in 
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TABLE L 
BXAMINATIONS OF MILK FCKEt BACILLI OF TUBKBCULOfiia 



^1 
Datton 
oow. 

2 
J.C.B. 



1867 
Dm. 14 



1)80.17 






PlV»- 



loafi. 

No 
insddor. 



HaohliyiBMaT- 
Deo. = + d 



8 




j.aB. 


« 


4 




J.O.B. 


tt 


5 




J.O.B. 


M 


6 




J.C.B. 


M 


7 




J.O.B. 


«4 


8 




J. G. B. 




9 




F.L.A. 


Dm).14 


10 


1888 


J.C.B. 


Jan.1 


11 




J.O.B. 


tt 


12 


1887 


Mn.B. 


Dee. 22 


18 


1888 


MoLeu 


J«il28 


Asylmn. 




14 




MoLeoi 


« 


Asylum. 




15 




MeLoMi 


tt 


A^lnm. 




16 




H.A.D. 


Ftke 




Nor. 



HeiathyiaMftx- 

Dee. = + drab- 

mozillonF 

riaode. 
lEid.d«UL 

Intur. 

Iliid.«8. 
nnd. 
lUd. 
Ibid. 



^ d ■nb-imodl- 
laiyglandk 
Doll on r. tide. 
Uddar healthy. 

Coagh at ttmee. 

UcUer indim- 

tod. 

« 



Oongli. Bough 
fosp. ore? r. 
limg. Pofltorior 
oDutevs of ud- 

QOF l&ulBatoB. 



Ifayi 



Bntehors auiopay ^b Tsp 
boieiilode of both huigti 

aadmodi 

KOM. 



Poi. 



Norec 

Old. 



Nig. 



Nig. 



Dr. Poten, Doo. 22. Ta- 
hoieiiloae of Innga, pleu- 
ra, liTer, spleen, peri- 
tonenm, orarios, and 
mediastinmn. Udder 
healthy. 

Kono. 



Milk 



iilk rooOed i 
oompblid. 



NiM. 
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Table LCwntinued). 



Boiirot* 


Dito. 


iMJrifMofocnr. 


BmoU. 


Fost.BOctan^ if ai^ mads. 


n 

Cow A. 


Feb. 18 


Snb-maz. grlencb 


Pos. 


Jan. 0, 1880. B. ImMr 
d ii^rainal gland. Ud- 






+ d. Noda- 
latod post, helf 








udder. General 




der = no taberoulosis. 






i^ypeanuioe 










good. Mflkfrom 






18 
Cow A. 


IfttehlO 


post, udder. 
Milk from L hind 


Neir. 


tt M 


10 




teat 






Cow A. 

20 
Cow A. 


Jiiiie2 


Monmig's milk. 


tt 


tt tf 


Nov. 8 


« M 


u 


tt tt 


21 










GowB. 


Feb. 20 


8-10 yrs. Pol- 


tt 


Jnly 6. 1880. Gen. to- 






monary tab. and 








probably else- 




plenra, liyer, peritone- 






where. Em*- 




mn, spleen, oraries, ute- 
rus, and glands. Udder 






oiationand 








oonsh. Udder 
heatthy. 




cnlosis. Sections from 


22 








Sections from ndder 


GowB. 


ManhlO 


M 


tt 


28 








showed no badllL 


CowB. 
24 


Aprils 


tt 


tt 




CowB. 


March 25 




tt 


tt tt 


26 










CowB. 


Jimel, 




tt 


tt tt 


26 


eve. 








CowB. 


June 2, 




tt 


tt « 


27 


mom. 








CowC. 


Feb. 20 


R. post quarter, 
of udder nodu- 
lated. Noother 


a 


NOM. 


28 




symptom. 






CowC. 


MerohlO 




u 


M 


29 










CowE. 


Maieh28 


4- dsab-maz. 
glands. Doll 
and riles lower 
T.hmg. litOe 
oolign* 


tt 


Jmie 21, 1800. Ant r. 
lobe taberonlons mass; 
abseesses upper post 
lobe both longs. Bi^ 
pre$ent. Udderfewnod- 
vies r. post quarter. No 


80 








hacUli. 


CowB. 


Not. 8, 
mom. 




u 


tf tf 



mnBonouBifiss of milk. 

Tabui L(e(mtmmd). 



HvnlMraiid 
Bonra*. 


Onto. 


81 


lfaNh28 


82 
OowH. 

88 
OowD. 


Not. 8 
AprillO 


84 
OoirD. 

86 
OowD. 

86 
fiBoeiim. 

87 
OowO. 


Not. 8 
Deo. 11 
AprillO 


April 20 


88 
OowO. 

89 
OowF. 


Not. 8 
tt 


40 
OowL 


« 


41 
OowJ. 


C( 



•WSi' 



andpbgF*. 



oCoow. 




+ 

fflancb. Probi^ 
Med i i oo a o of 
bothlnQga. L. 
post quarter nd- 
Qw nodiilfttod. 



+ d 
glmnds. Trch- 
ably pleuritio 
friction lower r. 
hag. 



From nodulatod 



Ptobable general 

tnbero. 
+ dsab-mai. 

fflandi. Googh. 

Doll and orep. 

lower r. long. 



Ibid. OoagH 



-hdanb-maz. 
glandk Dull 
orer both Innge. 
Grepitxia <m r. 
iide. OoDgb. 



+ anb-maz. 
i^anda. Both 
ningi hiTolTed. 
Ooi^^ 



Poa. 

Nog. 
tt 



Poa. 



Poik-iBflrtm« if an^ 



April 10, 1880. Fewta. 
berdee L Inng, few + d 
and obeeoy jrlands in 
mesentery. Few small 
tnberoles in walls of 
small intestine. Udder 
fibions. Bacilli 
[nun and gland. Nci 
adder. 



Not. 21,1889. +dmg. 
gland. No bacilB. 
Cheesy nodnle in liTer, 
absoesses in both Innga 
ahow baoillL Udder 
soiRhoaa. No baeillL 



None. 

Mardi 4, 1890. Tnber- 
onlosis of lungs and -f- d 
glands aboTO udder. Ba- 
dlli in both. Udder 
beahhy. 



August 21, 1880. Killed. 
Tuberculosis both luuffs, 
liTer, omentum, small m- 
testine. Udder showed 
one quarter soinhoua. 
No bacilli. 

Maich 4, 1800. Oeneial 
condition improved. 
Lungs almost healthy. 
Nodules in liTer = 6a- 
ctZ/t. -h d fflands abore 
udder. UcMer sli^tly 
acinbous. No botciUi, 

Jan. 0, 1889. Killed. 
Tuberoulosb of r. lung, 
lirer, and mediastinal 
ffland. Bacilli in all* 
Sdiinooooci in liTor. 
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Tabub L(ponimm§d). 



flOUIM* 


]Mi. 


42 




'BfowaW."* 


Not. 26 


48 




J. F. W. 


Not. 26 


44 




CowD. 


JaB.U 


46 




CowD. 


Jn.U 


46 




OowE. 


Jn.16 


47 




OowE. 


Jan. 16 


48 


1889 


CowF. 


Jan. 18 


49 




CowF. 


tt 


60 




CowG. 


Jan. 20 


61 




CowG. 


tt 


62 




CowH. 


Jan. 26 


68 




CowH. 


tt 


64 




CowL 


JaibSO 


66 




CowL 


U 


66 




CowM. 


Feb. 2 


67 




CowM. 


tt 


68 




CowL. 


Mafeh6 


69 




CowL. 


tt 


60 




CowG. 


MaNh6 



"SSXii 



ofoow. 



Fbtfc of milldiv. 
Laat of miOdiig. 
Fint of milkiiig. 
Laafc of milldiv. 
Fint of nuUdng. 
Jjtmt id vaSkhkg, 
Fint of milldiv. 
Laat of milting. 
Fint of nuUdng. 
Laafc of mflkhig. 
Fint of nuUdng. 
Laat of milking. 

Fint of miOong, 

sediment. 
Laet of milkiiv, 

■ediment 
Fint of miUdng. 

Laet of mflkfa^. 
Flnt of millri^gy 



Poa. 



Neg. 



Fte. 



BTj.F.WiBohealafw + 
d lymphado glaada. 
Lnnge generally tnber- 
onlons, plema, meaen- 
tery, ana oTaiiea. Udder 



= ioirriiona but not ta- 
beroolona* 
BtJ.F. W. L my m e- 

Irmphatioa taberonlona. 
Other parte bealthj. 
'\^de aopns 88. 



tt tt 29. 

tt « tt 

tt tt 30, 

tt tt tt 

«* " 87. 

tt tt tt 

« «• 8L 

u u u 

•• " 4a 

tt M M 



Jime 26, 180a Laige 
eheeay maeena fai bnia 
»Baeilli. LiTermefi- 
aatinal and ing. i^boda. 
Udder healtity. 



Aiigaat21,1889. IQDed. 
LmigByHrer. log. glaada 
abore ndder ^ -f- d. 
Udder healthy, ezeepi 
bona in L rat. qvar- 
NobaeilL 
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Table L (continued). 



HombMraiid 
Sonroe. 


DOe. 


^wsi^cs;?^ 


BaMilt. 




61 
OowO. 


Maioh6 


Pint of miOdiur, 


Neg. 


August 21, 1889. Killed. 
Lnngs, liyer. Lig. glands 
aboYO odder = -f d. 
Udder healthy, except 


62 








soirriions in L post quar- 
ter. NobacillL 


OowO. 


a 


iMatidmOdng, 


u 


u u 


68 




cream. 






CowO. 


(4 


Last <tf mOkbig, 


Pes. 


u u 


64 




sediment. 






CowP. 


a 


Cream before 
death. 


M 


March 6, 1889. Killed. 
Whole thoracic oayity 
and diaphrM^m, mesen- 
tery tnberon&ns. Ldyer, 


65 








ing.gland-fd. BaciUu 
Udder healthy. 


Cow P. 


u 


Sediment before 


N«s. 


U "^ 44 


66 




death. 






OowP. 


a 


Cream after 


Pirn. 


U 4i 


67 




death. 






OowP. 


u 


Sediment after 


U 


U U 


68 




death. 






CowD. 


Maiohll 


First of milking, 


C( 


Vide 85. 


69 




cream. 






OowD. 


i( 


Pbst of milkii«, 


Neg. 


u 


70 




■ediment. 






OowD. 


u 


Last of milking, 


U 


tt 


71 




nream 






CowD. 


u 


Last of miDmv, 


Poi. 


tt 


72 




■ediment 






OowE. 


MaiohU 


Pint of miDmv, 


N«g. 




73 




cream. 






CowB. 


a 


First of milking, 


U 




74 










OowE. 


cc 


LastctfmiUdqg, 


U 




76 




cream. 






OowR 


a 


Last of milking, 


Pes. 




76 




aedhnent 






OowP. 


Maidild 


First of milking, 


Neg. 




77 




cream. 






Cow P. 


<( 


Last of milking. 


u 




78 




cream. 






GowG. 


Maidi20 


Pbst of milking. 


u 




79 




cream. 






CowG. 


u 


LastofmiUdqg, 


u 




80 




cream. 






CowH. 


Maidi23 


Piist of milking. 


tt 




81 




oreaTn 






CowH. 


u 


Last of milking, 


M 




82 




cream. 






CowL 


Maidi28 


Pirst of milking, 
oream. 


Pes. 
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Table L (continued). 



BOOXOB* 


Date. 


■wsi^oSr 


Bentt. 


PMt^nortem, if any msde. 


88 
CowL 


Maroh28 


Last of miOdiig, 


Neg. 




84 




oream. 






CowO. 


MarohSO 


I^nt of milkiiig, 


44 




86 




oieam. 






OowO. 


a 


Last of milkiiig, 


H 




86 




oream. 






CowM. 


April4 


First of milkiiig. 


u 


Jnne 26, 1890. Nodnles 
all oyer the skin — Lu- 


87 








pus ? BaciUipre$etU. 


CowM. 

88 
CowQ. 


u 


Lastofmilkiiig. 


44 




Ma79 


\^' 


Congh 


44 


August 21, 1889. Both 






more or leas 
for a year. 




lungs and liyer. 4- d 
ing. ghuid. Udder 






Probable 




hSothy. 


89 




1 


general tn- 






CowQ. 


M 


•g| 


Breathing 


a 








rapid, poor 










3i 


infleflh,+ 
d = ing. 






00 
SlooimL 


JimeS 




glands, and 
Mamma- 
riesL 
post quar- 
ter of 


a 




91 




Pn 


ndder. 






SoeimL 


u 


Flzst'of milkiiig, 


Pos. 




92 




oream. 






Slodm. 


u 


Last of mOkbg, 


Neg. 




98 










SLoomn. 


u 


Lastofmilkiiig, 


Pos. 




94 




oroain. 






fl^mHOTtt 


JlBMll 


1-^ 


rConghat 


Neg. 








tones, but 










general 
healdi 










seems 






96 




C 


good. 






Srandm. 


u 


Fixst of mflkiiig, 


a 




96 




ONam. 






Srandm. 


u 


Last of milkiiig, 


tt 




97 




sediment. 






Srandem. 


u 


Last of milking, 


a 




98 




oream. 






Mayhew. 


Jmield 


Emadated, 
eoogh, + d 
glands in 
flanks Sedi- 
iment. Uddar 


44 




99 




healthy. 






Ma^iew. 


u 


Ciea 


m. 


Pos. 





10 
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Tablb L (eon/tnuecQ. 



HunlMraiid 
floont. 


Date. 


"otsL-tfjar 


-. 


Fo■t4nortaBl^ tt asy Bate. 


100 










Sloemii. 


Jiim24 


SediMBt 


f 




101 










Sboam. 


a 


Gfeam. 


f 




102 










GowB. 


July 10 


Fiist of mOkbir, 
aedimsnt. 


Neg. 


Aiigiist21. Killed. Tn. 
bmnlons deposits in 
both longs, spleen, Hirer. 
FoBtal memtames and 

(about 4 months). B». 


108 








Mm. 


CowR. 


u 


rint of nulkiii^i 


Fbs. 




104 




cream. 






CowD. 


jDlylS 


Fint of milldiv, 


Neg. 




106 










GowD. 


(( 


Last of milUng , 


u 




106 




nrftam 






OowR 


July 10 


Fint of mlUdv, 


M 




107 




•edmientT 






CowE. 


« 


Laatctfmilkiiig, 


« 




108 




eream. 






CowG. 


July 23 


Fint of mOkiiur, 


a 




100 










GowG. 


M 


Lartofmilkiiig, 


u 




110 




ciroain 






GowF. 


July 26 


FIzBt of miOdiig, 


M 




Ill 




■ediment. 






GowF. 


u 


Last of milkmiry 


« 




112 




oream. 






GowF. 


tt 


FintctfmiUdiip, 


« 




113 




eream. 






G(nrF. 


u 


Last of milking, 


tt 




114 




■ediment. 






GowL. 


u 


First of miUdncr, 


tt 




116 




sediment 






GowL. 


u 


First of milkinsr, 


« 




116 




eream. 






GowL. 


u 


Last of milking, 


M 




117 




sediment. 






GowL. 


M 


Lastofmilki^, 


tf 




118 




oreamu 






J.F.W. 


Ai«iiit23 


IHIV 


tt 


Gow at LawTCBM. Ud- 
der said to be tobem- 
Ions. Attempt at ao- 


119 








topsyfiOled. 


J.F.W. 




GlMOL 


Pot. 




120 


Sept6 


MSk. 


Noieo- 

Old. 

tt 




121 


u 


GnaoL 





DfrFBcnouaNEss of mx. 11 

A snxnmary of what is shown here b as foUows : — 

There were 121 ftYaminations o£ milk and cream made, the 
specimens coming from thirty-six different animala The 
hacilli of tabereolosis were found in one or more cover- 
glasses upon nineteen different occasions. 

These nineteen positive resnlts were obtained from twelve 
different animals, and the bacilli were found in about equal 
proportion in the milk and the cream ; they were seen more 
than once in milk from the same cow, at different examina- 
tions, six times. 

The bacilli were actually seen, therefore, in specimens from 
one third (88^) of the animals examined. 

That these animals were actually affected with tuberculosis, 
and that the udder was free from disease, was proven in all 
possible cases by careful i)ost4nortem examinations. These 
were conducted upon twenty out of the thirty-six ftnimsLltt 
shown in Table I. and the notes of that <^^»m»"^ftti^n are 
given in the last column of that table. 

n. 

INOCULATION EXFERDCEirrS UPON ANDCALS. 

These experiments were conducted under as careful pre- 
cautions as could be devised. The animals (guinea-pigs and 
rabbits) were carefully selected in the first place, and kept 
under observation for some time. Any but those apparently 
perfectly healthy were rejected, and both before and during 
the experiments they were all kept under as perfect hygienic 
conditions as could be secured. 

The milk and cream used for inoculation was obtained with 
the same precautions as was that for the microscopic exami- 
nations, was invariably injected subcutaneously, and always, 
of course, with a sterilized and fresh syringe for each case. 
The animals were kept under observation for at least six 
weeks, and were then subjected to exceedingly careful post- 
mortem examination. 
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IHF1GTIOUSNB88 OF MILK. 



Tbe leenltB of this woA are exhibtted in Tables IL (mocv- 
ItUian eoeperiments vpon guineiifigB) aind TTT, (inoculation 
eoBperiments tipon rahbita). 



TABLE n. 

LrooDULnas of CkTonuL Fuii. 

(All Lioeiilatkm rabovtoMoai.) 



1 


iBoea]^ 

tiOB. 


iMed,aiid 
Sooroe. 


^ 


Diite 

KiUtd. 


TtaM 


BmiOL 




1889 






1889 






1 


Jan. 16 


lidm. 
CowD. 


8e.e. 


Moh.1 


44 d. 


Negslife. 


2 


M 


L.ofiiL 
CowD. 


70.0. 


M 


tt 


tt 


8 


U 


M 


40.0. 


M 


tf 


tt 


4 


Jan. 19 


L.idm. 
CowS. 


w 


M 


40 d. 


Negslm. FiB4ieadwbiladi 
nodolee in liyer; noa- 


6 


a 


lofm. 
CowR 


a 


U 


« 


NegiUbe. 


6 


« 


M 


a 


tt 


tt 


tt 


7 


J«>.22 


IctfllL 


80.0. 


Mbli.ll 


48 d. 


Netralm. Pimetete bemor. 






CowF. 




















nonneL 


8 


U 


L.o£iiL 
CowF. 


M 


tt 


tt 


tt M 


9 


a 


w 


le.0. 


tt 


tt 


tt U 


10 


jHi.a6 


IctfllL 


80.0. 


Jan. 80 


4d. 


NeffatiTB. Acute peritom- 






CowG. 




Died 




11 


« 


L.of m. 
CowG. 


60.0. 


Jen. 28 
Died 


2d. 


glaaeee allowed nothiiw. 
NegatiTe. Pleuriaj and lo- 

aame pen died of pneu- 
monia on Jan. 24; cnl- 


12 


a 


u 


M 


Mch.12 


46 d. 


Negative. F^wgnant 


18 


JaiL29 


lofm. 
CowH. 


4o.o. 


Moh.21 


61 d. 


NegaiiTe. Siipr»4enal cap- 
rales B^fptaeodj enlaiged, 
but negattre nnder tbe 
microaoope. 


14 


a 


L.of m. 
CowH. 


10 0.0. 


« 


M 


Negiriiv^ 


16 


a 


u 


tt 


u 


tt 


tt 


16 


Feb. 2 


L.of m. 
CowL 


80.0. 


Mob. 28 


64 d. 


tt 


17 


u 


Ictfm. 
CowL 


40.0. 


u 


tt 


tt 


18 


u 


a 


40. c. 


u 


tt 


tt 


19 


Feb. 6 


L.0fllL 

CowM. 


2e.o. 


^Apias 


67 d. 


tt 


ao 


u 


M 


tt 


tt 


tt 


M 


21 


u 


a 


tt 


tt 


tt 


u 



INl'BCTIOUSNESS OF MILK. 
Tamlm n. (cantimmd). 
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1 


Datoo< 

tiOB. 


BooKoa* 


s 




TtaM 


BMOlft. 


22 


Meli.6. 


L.0fllL 

CowL. 


See. 


Ma72 


68 d. 


Negatbe. 


28 


a 


lofm. 
CowL. 


4e.e. 


a 


M 


tt 


24 


Mdk.9 


Gmm, 
Cow P. 
before 


« 


M0I1.I8 

Died 


9d. 


Pontive. Cheeay mas at 

r.lmigooitteated. BoctUt 

tioiw. 
Padtiv. Miliary nodules 


26 


<4 


Creem, 


5e.e. 


lla76 


68 d. 






CowP. 








in liyer and apken oon- 






after 








taimng baciUi. 






deaUi 










26 


M 


a 


a 


tt 


M 


Po9kiv€, Many miBary 
nodnlesinliTerand apken 
contotntM haciUL 

Positive. Lnnga and me- 


27 


tt 


lofm. 


40. e. 


Moli.19 


18 d. 






Cream, 




Died. 




diastinal glands and s«. 






CowO. 








paFrenal o^sole; hacUU 
malL 


28 


M 


L.of m. 
Cream, 
CowO. 


20.0. 


Ma76 


68 d. 


PonHve. Ifiliary nodnles 
in Uyerandspken; haaUi 
inbotii. 


29 


a 


a 


u 


tt 


tt 


Negatire. 


80 


Mo1l18 


L.<tfm. 
Cream, 
CowE. 


le.e. 


May 21 


64 d. 


Negatrre vnder mlero- 
seofM. 


81 


(( 


1 of m. 
CowE 


M 


M 


tt 


NegatiTe* 


82 


<4 


(■our) 


M 


U 


tt 


tt 


88 


U 


lofm. 
Cream, 
CowD. 


2e.o. 


tt 


u 


tt 


84 


a 


L.<tfm. 
Cream, 
CowD. 


u 


U 


tt 


tt 


86 


u 


a 


10.0. 


U 


tt 


M 


86 


Moli.19 


L.ofm. 


0.6c 0. 


May 81 


78 d. 


tt 


87 


u 


lolm. 


I0.0. 


tt 


tt 


Pof^Ve. lifer and snleen. 
Baemi in oorer-glasM 
andseetioM. 






cJ^. 








88 




u 


M 


u 


tt 


Xieganra. 


89 


Moh.28 


lofm. 
CowO. 

(■<MV) 


a 


Jime6 


48 d. 


■^tt 


40 


u 


^ M 


u 


u 


tt 


tt 


41 


M 


« 


tt 


tt 


u 


tt 
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INFECnOUSNESS OF MILK. 
Table IL (conimued). 



i 


Inoonlft. 

tiOB. 


Materiftl 
Booroe. 


vaed. 


KOltd. 


TtaM 


-. 


42 


Mbll.26 


lofm. 

CowH. 

(aoor) 


a 


June 6 


41 d. 


Negatim 


43 


(( 


u 


u 


(1 


u 


t( 


44 


t( 


u 


M 


April 28 
(filed) 
June 6 


28 d. 


NegatiTe. IforafiMt. 


45 


Moli.80 


L.of m. 


M 


41 d. 


tt 






CowL 














GrMm 










46 


a 




M 


u 


u 


Nega^ire. Mafamni. 


47 


(t 


u 


M 


ATiril8 
oMed) 
Jii]ie6 


Od. 


N^^atxre. 


48 


Apca2 


lofnL 


M 


66 d. 


NegatiT*. 






CiMm, 














CowO. 










49 


u 


a 


M 


M 


tt 


M 


60 


a 


a 


(t 


M 


tt 


tt 


61 


ct 


L.0fllL 

GiMm, 
CowO. 


OJ^o.0. 


a 


tt 


tt 


62 


M 


a 


Ice. 


u 


tt 


tf 


68 


u 


u 


(( 


M 


tt 


PofthVe. lirer. Bocfl/tin 


64 


May 11 


L. of m. 
CfMm, 
CowL. 


OJUco. 


July 2 


62 d. 


NegatiTe. 


66 


M 


lofm. 
CiMm, 
CowL. 

(sour) 


Ice. 


a 


tt 


M 


66 


M 


^ u 


(1 


u 


tt 


tt 


67 


June 10 


CmLOOQuCm 


u 


Aiig.l 


tt 


NegatiTe. Many small no- 
cUiles in spleen; few in 






Ihr.ton. 












m. ywiyllr. 








liyer; not tnberooloas. 


68 


u 


<t 


u 


« 


u 


Negaiiye. 


60 


« 


M 


u 


M 


tt 


Positive. Enlazged glands 
inflank;nodnies in spleen 
andliTer;6aea{tinffland. 

Positive. Spleen enlarged 
and granular; bacilli. 














60 


June 14 


Saanden 
•ed. 


u 


Aiig.8 


60 d. 


61 


M 


u 


u 


u 


u 


Negatiye. Spleen enlarged 
and nanulsr; no baolli 


62 


(1 


c< 


u 


tt 


tt 


M tt 


68 


June 21 


L. of m. 
Maybew 


u 


Aug. 8 


48 d. 


Positive. Spleen enlarged 
and granular; nodules in 
liyer; 6aatft in spleen. 


64 


a 


L.ofm. 
Cienn, 
Mayhew 


a 


a 


tt 


Positive. Spleen enlarged 
and granular; enlarged 
glandin flank; baeilUin 



gland. 



INFECTIOUSNESS OF MILK. 
Tabui n. (continued). 
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i 


Date of 

iBooola. 

tioo. 


Materiftl 

DMd^and 

Booroe. 




Date 
Killed. 


TtaM 


^ 


66 


Jime21 


L.ofm. 

Cream, 

Mayhew 


Ico. 


Aug. 8 


48 d. 


Positive, Spleen enlarged 
and granular; enlarged 
gland in flank; hacUU in 
gland. 


65 


Jime26 


Bfominff, 
Slooun 


u 


Not. 8 


181 d. 


NegatiTe. 


67 


t< 


It 


u 


a 


u 


u 


68 


« 


Cream, 
Slocnm 


u 


u 


u 


M 


69 


July 12 


lofm. 
CowR. 


u 


u 


114 d. 


NegatiTe. Two nodnka in 
ant. surface Utct ; exami- 


70 


M 


(( 


u 


u 


u 


nation negatire. 


71 


M 


L.ofm. 
Cream, 
CowR 


u 


u 


u 


N^ratiTe. NodnlflsinUTer; 
nbromata. 


72 


July 16 


lidm. 
CowD. 


u 


Not. 6 


118 d. 


Negatife. 


78 


u 


L.of m. 
Cream, 
CowD. 


u 


11 


M 


u 


74 
76 


u 
July 19 


lofm. 
CowE. 
L.of m. 


u 
u 


u 


110 d. 


^^^. 


76 


« 


u 


« 


a 


a 






Cream, 














CowE. 










77 


u 


a 


u 


(4 


a 


« 


78 


July 26 


lidm. 
CowG. 
L.ofm. 


u 


Not. 11 


109 d. 


M 


79 


u 


u 


u 


u 


tt 






Cream, 














CowG. 










80 


« 


M 


u 


u 


u 


tt 


81 


July 27 


lofm. 
Cream, 


u 


Not. 6 


101 d. 


a 


82 


M 


CowP. 
L.ofm. 
Cream, 
CowP. 


« 


u 


M 


u 


88 


M 


a 


a 


t< 


U 


u 


84 


July 80 


lofm. 
Cream, 
CowL. 


a 


u 


« 


a 


86 


a 


u 


u 


a 


U 


u 


86 


u 


lofm. 
Beckett 


40. c. 


Not. 11 


104 d. 


u 


87 


Sept 9. 


L.ofm. 
Cream, 
Beckett 


u 


u 


68 d. 


a 


88 


M 


a 


6e.e. 


« 


u 


u 
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INFBOnOUBNBSS OF MILK. 



From this table it appears that there were 88 gmnearpigs 
inoculated with milk from 16 different cows ; that tubercu- 
losis was found in 12, and that these results came after the 
use of milk or cream from six different animals, as follows : 



Ho. 


floont. 


lUtarialvMd. 




24 


GowP. 


Milk before dentil. 


Lung. 


25 


u 


Cream after death. 


liTer and spleen. 


26 


u 


Cream after death. 




27 


GowO. 


Cream. 


Glands and hag. 


28 


a 


Cream. 


Liyer and spleen. 


87 


OowF. 


Cream. 


liTer and t^leen. 


58 


CowO. 


Cream. 


liyer. ^^ 


60 


Sloonm. 


Milk. 


Gland. 


60 


Sannden'. 


Ifilk. 


Spleen. 


68 


llftyhew. 


MilV 


Spleen. 


64 


"u 


Cream. 


Gland. 


65 


u 


Cream. 


(Sand. 



NoTB. — X. ^m. 
ndlking; 1 qfm, mt 



TABLE m. 

IirOOCJLATIOlIB OF RaBBITB. 

(All inoculations snbontaneoos.) 

that the speoimen of milk was taken at the end of 
that it was taken when the wiilViwg was begun. 



1 


Date of 


Matertol 


Qdm. 


Date 
KiUad. 


Time 
DHMd. 


J 


iBOOOlA^ 

tion. 


oMdand 
Sonroa. 


^ 




1880 






1880 




1 


Jan. 16 


lidm. 
CowD. 


See. 


Maiohl 


44 d. 


2 


(t 


u 


10 0.0. 


« 


tt 


8 


u 


L. of m. 
CowD. 


60.0. 


M 


M 


4 


Jan. 10 


L.of m. 
CowE. 


a 


M 


40 d. 


5 


a 


u 


8c.o. 


U 


a 


6 


tt 


1 of m. 
CowE. 


70. c 


Mar. 11 


51 d. 


7 


Jan. 22 


lofm. 
CowF. 


80.0. 


Mar. 1 


88 d. 


8 


tt 


M 


M 


Mar. 11 


48 d. 


9 


a 


L.<tfm. 
CowF. 


5 0.0. 


u 


M 


10 


Jan. 26 


lidm. 
CowG. 


u 


Mar. 12 


45 d. 


11 


a 


u 


a 


M 


u 



NegaAire. 



N^»tiTe. Sman 

nmd in abdomen. Cnl- 

tores sterile. 
Negative. 



Neg^tiTO. Ponotate hem- 
orrhage in longs. 
NegatiTS. 



INFBCnOUSNESS OF MILK. 
Tabub HL (pontmued). 
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i 


Date of 
Inooali- 

tiOB. 


Material 
QMdand 
Sonroe. 


s 


IMe 

wnuA 


Time 
XlH»ed. 


Beiiitti. 


12 


Jan. 26 


L.of m. 
CowG. 


10 cc 


Mar. 12 


45 d. 


Negaliie. 


18 


JaiL29 


lofm. 
CowH. 


4c c. 


Mar. 21 


51 d. 


tt 


14 


Jan. 29 


lidm. 
CowH. 


4e.c. 


Mar. 21 


51 d. 


tt 


15 


u 


L.of m. 
CowH. 


10e.c 


M 


tt 


tt 


16 


Feb. 2 


L.ofm. 
CowL 


4e.o. 


Mar. 28 


54 d. 


tt 


17 


u 


u 


6e.c 


a 


tt 


tt 


18 


« 


lofm. 
CowL 


u 


tt 


tt 


tt 


19 


Feb. 6 


lofm. 
CowM. 


2c c. 


April 8 


57 d. 


tt 


20 


M 


u 


8cc 


tt 


u 


« 


21 


U 


L.ofm. 
CowM. 


8.6cc 


u 


tt 


tt 


22 


Mar. 5 


L.of m. 
CowL. 


5cc 


Ma72 


58 d. 


M 


28 


M 


u 


6c.c 


tt 


tt 


NentiTc Wen radar 

throat 
NegatiTe. 


24 


M 


lidm. 


4c c 


u 


M 






CowL. 










26 


Mar. 9 


Cream 
before 


5c c 


Mayd 


M 


Poniive. PSn-head nodnlea 






deaUi. 












Cow P. 








^and near Itrer. Bo- 
eOtfinalL 


26 


u 


a 


Ice 


tt 


tt 


NegatiTC 


27 


M 


Cieam 

alter 

death. 

Cow P. 


6cc 


u 


tt 


PotiHve. Nodnle in Ini^a, 
liyer, spleen, and perito- 
nenm. BocitttiniiU. 


28 


<4 


lofm. 
Cieam, 
CowO. 


4cc 


tt 


« 


Negathm. 


29 


M 


L.<tfm. 
Milk. 
Cow 6. 


5cc 


tt 


« 


M 


80 


U 


L.of m. 
Cream, 
CowO. 


4cc 


tt 


tt 


Nega4iTC NodnU in adge 
forme 


81 


Mar. 18 


L.ofm. 
Cream, 
CowB. 


Ice 


May 28 


75 d. 


Negatim 


82 


tt 


a 


u 


Died 
May 27 


74 d. 




88 


u 


^K 


M 


May 28 


72 d. 


NegatiTC 


84 


<4 


lofm. 
Cream, 
CowD. 


8cc 


« 


M 


« 
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INFBOnOUBNBSS OF MUX. 
Tabui nL (wnimmi). 



1 


laoodtk- 

tiOB. 


Mftfewfad 

VMduid 


s 


Diite 


TtaM 
DHMd. 


85 


Mar. 18 


CowD. 


5o.o. 


lC.y.28 


72 d. 


86 


u 


L.ofm. 


4co. 


tt 






Cieam, 












CowD. 








87 


Mar. 19 


L.o£m. 
Cream, 
Cow P. 


OJSe.e. 


IbySl 


78 d. 


88 


M 


M 


u 


« 


<( 


89 


u 


lofm. 
Cream, 
Cow P. 


le.e. 


tt 


tt 


40 


Mar. 28 


L. of m. 
Cream, 
CowQ. 


8e.o. 


Jniie5 


74 d. 


41 


u 


u 


le.0. 


tt 


tt 


42 


Mar. 26 




M 


tt 


71 d. 


48 


u 


a 


U 


tt 


M 


44 


« 


L.of m. 
CowH. 


U 


tt 


U 


46 


Mar. 80 


L.of m. 
Cream, 
CowL 


M 


Jiim6 


68 d. 


46 


MajU 


L.of m. 
Cream, 
CowL. 


0.6 e.e. 


Jnly2 


62 d. 


47 


u 


u 


.76e.e. 


tt 


tt 


48 


u 


lidm. 


Ice. 


tt 


« 


49 


JlBMlO 


Slooom, 


u 


^^'^ 


67 d. 






81ir8.to 










mil Wing 








60 


u 


muno^ 


M 


JnlySl 


tt 


61 


u 


u 


U 


Anr.l 


62 d. 


62 


June 14 


Milk, 
Saondeii 


U 


Alii. 2 


47 d. 


68 


a 


a 


tt 


tt 


u 


64 


u 


Cieam, 
Saondeii 


tt 


Aug. 8 


48 d. 


66 


JlllMl9 


L.of m. 


tt 


Aug. 6 


« 


66 


tt 


Ifajb^w 


tt 


Aug. 8 


46 d. 


67 


Jiim21 


L.of m. 
CiMm, 


« 


Ang.S 


48 d. 



NegaAire. 



Negatire. Coorfdium oH- 
inliyer. 



Negatbe. 
Negatim Bladdtt 



NegatiTa. 

Material loit 
NegadTe. 



NegatiTe. Coeeidimi o?i- 
f anne in ttrer. 



NegadTe. FSbfoniata ia 



Ufer. 



Poniive. L&rer. Boeiffk 
NegatiTe. 



Ne^Te. Uramia. Goo- 
oidimn onf omie in lifer. 



NegatiTe. 

NegatiTe. Apoplazj. 

Potkive. liTer. BadUu 
Positive. Clieeey nodule siie 
of haiel nnt at point of 
inoculation. Glands of 
abdomen + d. BmeSlu 
NegatiTe. Coeeidivm orl- 
fomeinlirer. 



Negstim 



INFBCnOnSNESS OF MUX. 
Table m. (continued). 



19 



i 


tiOB. 


Materiftl 
uedand 
Sonroe. 


QMa. 


Date 


Tlmtt 
DHMd. 


Baiiitti. 


58 


Jiiim25 


Milk, 
Sloomn 


Ico. 


Not. 8 


181 d. 


NegatiTe. 


59 


u 


(i 


« 


a 


tt 




60 


<( 


Craun, 
Sloonm 


M 


u 


tt 


tt 

M 


61 


July 12 


lofm. 
CowB. 


le.0. 


u 


114 d. 




62 


a 


a 


u 


Ang.8 


22 d. 
Died. 




68 


i< 


L.of m. 
Cream, 
CowR 


u 


Ai«.6 


24 d. 


NegatiTe. Death from oon- 
stipatioii. 


64 


July 16 


lofm. 
CowD. 


a 


Not. 6 


118 d. 


NegatiTe. Coooidia in liTer. 


65 


u 


(t 


M 


• tt 


tt 


NegatiTe. 


66 


u 


L.of m. 
Cream, 
CowD. 


u 


tt 


u 




67 


JnlylO 


lidm. 
CowR 


u 


tt 


110 d. 


NegatiTe. 


68 


ii 


M 


u 


« 


u 


tt 


60 


u 


L.ofm. 
CowE. 


a 


tt 


M 


M 


70 


July 25 


lidm. 


M 


Aug. 16 


22 d. 


NegatiTe. BnptoreofUad. 






CowG. 








71 


u 


a 


M 


Not. 11 


109 d. 


Negatire.' 


72 


u 


L.ofm. 
CowG. 


u 


M 


tt 


^'tt 


78 


July 27 


lofm. 
Cream, 
Cow P. 


M 


Not. 5 


101 d. 


« 


74 


u 


u 


<l 


tt 


tt 


« 


75 


(» 


L.of m. 
Cream, 
Cow P. 


tt 


u 


tt 


M 


76 


July 80 


1 of m. 
Cieam, 
CowL. 


M 


Aug. 18 


14 d. 


NegatiTe. EUled hj owl 
and buried at faanwitli- 
ont autopsy. 

Negatm. 


77 


t( 


« 


M 


Not. 5 


48 d. 


78 


SeptO 


1 of m. 
BeokeU 


5o.o. 


Not. 11 


64 d. 


^ u 


79 


(1 


<i 


4o.c 


M , 


tt 


tt 


80 


1890 


L.ofm. 
Beckett 


80. e. 


tt 


tt 


PatiHtfe. Nodule aiie of a 
pea at point of inocula- 
tion. BaeUU in Motioni 
and ooTOfglaMes. 


81 


June 18 


Cream, 
CowW. 


8e.c 


Aug. 6 


49 d. 


Negstlra. 


82 


u 


(t 


2e.c 


tt 


tt 


« 


88 


u 


a 


4e.o. 


u 


tt 


tt 


84 


u 


Cream, 
Pieree, 
ant. teat 


20.0. 


tt 


tt 


• M 
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iHnKmounniSB of milk. 

Tablb ill (wfUmmd). 



i 


Date of 


Material 


Qmt^ 


Data 
KOM. 


TtaM 
Dapaad. 




1 


Inooolft- 
tloa. 


VMdand 

80IDN)6» 


^ 


BaaattB. 


86 

86 


June 18 


a 


4«.o. 

U 


^•« 


49 d. 


N.g-h^ 


87 


M 


hind 

teat 


60. e. 


u 


tt 


tt 


88 


U 


IWd., 
hind 

tent 


4e.e. 


M 


M 


tt 


89 


a 


u 


6e.e. 


« 


tt 


U 


90 


M 


S::?: 


8e.o. 


M 


tt 


M 


91 


« 


u 


2^0.0. 


tt 


« 


M 


92 


u 


<c 


M 


M 


M 


M 


93 


u 


Cieun, 
CowX. 


60.0. 


a 


« 


tt 


94 


u 


u 


« 


u 


tt 


NogAlii6> Coooidift is lifvr. 


96 


u 


u 


6e.e. 


u 


«< 


Kegatm. Chewy nodule at 
point of inoonlatioa and 
+ d gland near. No b«- 
oilli found. 



From this table it appears that 95 rabbits were nsed for 
the same purposes and under the same oonditions as were the 
guinea-pigs in Table IL Of * these rabbits five (Nos. 41, 62, 
63, 70, and 76) were for various reasons useless for the pur- 
poses of the investigation, leaving 90 which were subjected 
to full examination* For these 90 g-'ninnLla milk from 19 
different cows was used one or more times, and tuberculosiB 
was found in 6 animals inoculated with milk from four differ- 
ent cows, as follows: — 



Ho. 



26 
27 
47 
63 
64 
80 



CowP. 

CowL. 
Sanndeza'. 

M 

Beekett 



Matarialaaad. 



Cream hef ore death. 

Cream after death. 

Cream. 

MiUc 

Cream. 

Cream. 



famid fai 



Spleen, kidney, liver, diaphragm. 

S^een, kidney, lirar, dii^hragm. 

LiTer. 

Gland. 

Gland. 



These results show a less proportion of apparent infection 
of the milk as demonstrated by the inoculation experiments 
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than appeared to be the case in the microsoopio ezanunations. 
But this difference, even granting that they were all the 
results of the inoculations, is no more than might be expected 
and explained by causes beyond control 

nL 

The third line of experiment was in feeding the milk from 
tuberculous cows and healthy udders to different series of 
animals. Here again the greatest precautions were taken 
against outside infection, and it is believed that these were as 
free from sources of error as it is ever possible to make such 
experiments. They were carried on upon rabbits, pigs, and 
calves, and the statement of the experiments is shown in 
tables IV., V., and VI. 



TABLE IV. 
HiLK-FsKDnra EzpsBDoom upoh Babbits. 



^ 


Date. 


Fed With MOk 
from 


KOM. 


BamOL 


1 

2 
8 


Deo. a, 1889 


Cow D, m. A; e. 

a 


May 4^ 1890 


None. 

tt 


M 


M 


u 


tt 


4 


U 


u 


May 20 


M 


5 
6 

7 


Aiig.^1888 


Gawl,m. A;e. 


Feb. 16, 1889 
tt 


M 
tt 


M 


U 


tt 


M 


8 


U 


a 


M 


tt 


9 


U 


i( 


tt 


M 


10 


U 


tt 


M 


tt 


11 


M 


M 


M 


Nodnlee in fiyer. Material 
krt. 


12 


Feb. 16, 1889 


CowE,iii.A;e. 


Mar. 19 
Died 


lungs fnll of miliary tabei^ 
dee. Stowing baciUi. 


13 


u 


u 


Jime8 


Goooidia in liver. 


14 


u 


u 


tt 


U tt 


15 


u 


u 


tt 


M U 


16 


Feb. 26, 1889 


CowO,vaega- 


Sept. 14 

DM 

Sept 80 
tt 




17 
18 


a 
u 


None. 

tt 


19 


tt 


u 


u 


M 


20 


M 


tt 


u 


CoeddiainliTer. 


21 


M 


tt 


tt 


tt tt 


22 


M 


tt 


tt 


M M 
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IMFBCnOUSNESS OF lOLK. 
Table IV. (confmtietQ. 



1 


Dike. 


VMwtthMnk 


XIDed. 


BMdl. 


28 


Dee. 17, 1880 


Cow E, m. A; e. 


Feb. 16, 1800 
Died 


Few Bodnleein Htot = nnaU 
bifbnmuitory nodule. 


24 


tt 


M 


Kar.28 


None. 


26 


u 


tt 


Kar.24 


Ebemataina of lirer. 


26 


u 


M 


Kar.26 


Few ipots in hag. AetiTe 
hypensmiA. 


27 


u 


« 


lCtf.24 


Goi4f«rtion of hag and mil- 
iary tabeide,— no bacilli 


28 


u 


« 


tt 


Ifiliary nodnle in lirer ahow- 
ingB.T. 


29 


u 


« 


tt 


None. 


SO 


u 


« 


lCtf.81 


ddent. 
Miliary nodnlea of UTer = 


81 


u 


« 


April7 












82 


u 


« 


MajfU 


None. 


88 


u 


M 


« 


84 


tt 


« 


tt 


tt 


85 


u 


« 


tt 


tt 


86 


a 


« 


tt 


tt 


87 


u 


« 


tt 


tt 


88 


u 


tt 


tt 


tt 


80 


u 


tt 


tt 


tt 


40 


Feb. 6, 1800 


OowVyiiL^sa. 


MajlS 


GocoidiainliTer. 


41 


u 


'tt 


None. 


42 


u 


« 


tt 


tt 


48 


tt 


« 


tt 


tt 


44 


u 


« 


tf 


tt 


46 


M 


tf 


tf 


« 


46 


tt 


« 


« 


tt 


47 


tt 


tf 


tt 


« 


48 


tt 


tf 


« 


tt 



Forty-eight animals experimented upon. Two showed poaitiTe lesohik 
fed npon milk of Cow B. 



Both 



There were used 48 animals, with positive results (taber- 
oulosis) in two, and both of these animals were fed upon 
milk from cow E, No. 12, one nodnle in lung, after 81 days ; 
No. 28, one nodule in liver after 97 days. 

This is of course a very small proportion of positive re* 
suits, but the following table shows a very different condition 
of afibdrs, that is especially striking for the reason that pigs 
are not believed to be unusually susceptible to tuberculosis 
under ordinary conditions. 
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Ha 


!«•. 


Date. 


Fed oo Milk from. 


KOML 


BenttofPoiUnorlain. 


1 


8w»ekB 


ICtf. 28,^88 


CowEforone 
week, then oow 


Jidy26,'88 


Nodules in the 
fiver in whidifM^erc^ 










baeiUi were found, 












snd s plenzitic adhe- 












sion on left side. 


2 


tt 


a 


M 


tt 


Nodnlemleftlnng, 
nodnles in lirer, mSi 






















enlaised submaxil- 
lary lymnhatic tvber- 
cU baciUi found in 












alL 


8 


u 


u 


« 


Sept 26, '88 


Nodules in firer, 
not saved. 


4 


u 


u 


« 


M 


Nodules in fiver, 
not saved. 


5 
6 


u 

M 


M 
tt 


M 
M 


Dee. 11, '88 


Ne^ve. 


7 


a 


a 


tf 


M 


Two fittle nodules 
in spleen, in which 
tubercle haciUi were 
found. 


8 


u 


ICtf. '89 


Smpfamnilk 


Not. 21, '89 


A small nodule in 
the fiver, in which 
tMherde haeiUi were 
found. 


9 


u 


tt 


« 


« 


A few yellow spots 
in fiver, found to be 






















enlarged Uood ves- 












sels. 


10 


u 


M 


« 


M 


A small nodule in 
the fiver, in which 
tvberde hadUi wei« 
found. Plate. 


11 


10 weeks 


Dee.12,'89 


CowiBAL 


M.yJ.W 


Enlarged mesen- 
teric glands, and no- 
dules m the fiver; 

ulation tissue, but no 
tuberde ba<^ were 
found m either. 


12 


a 


tt 


CowiMAW 


« 


Enlarged submax- 
illary lymphatio 
gland, and nodules in 
the fiver, latter com- 






















posed of granulatioa 












tissue. No tubercle 












bacilU found in fiver, 












gland? 
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Twelve healthy animals were used with poritiye resultB 
(demonstration of the bacilli under the miorosoope) in five. 
In two otiiers, nodules presenting the gross appearance of 
tuberculosis were found, but the material was not saved for 
microscopic examination. In any case, nearly fifty per cent, 
of the animals were shown to be tuberculous, as follows : — 



No. 


IfatviiaiMd. 


BMotti found in 


1 
2 
7 
8 
10 


CowsEftodF. 

GowiEandF. 

CowsEftodF. 

SniplusMilk. 

SupliisMilk. 


lirer. 
LiTer,liiag,aMLgliiid. 

lirer. 



For the purposes of the third series of feeding experiments, 
calves were bought as young as possible, and from as healthy 
parentage as could be found. 

There were twenty-five calves used in this series of experi« 
ments, but of these four (Q, T, U, and X) are to be ex- 
cluded from the count, leaving 21. 



TABLE VL 
HiLK-FnDDra Eipuumjuts upov Galvss. 



No. 


^RT* 


Fanntac* 
MkdSoiiroe. 


fMooMnkfrom. 


XIDed. 


B«nltofPMk.»ort«n. 


A. 


Sdayiold 


GndeHol- 


Cow A to Feb. 


Sept.26,'88 


Nodnlee found in 




Feb. 18/88 


stein, 


27. ThenCowB 




right lung, HTer and 






healthy. 


A <& B to Mar. 




an enlaiged mediaa- 






MattapML 


19. Hien Gowa 




tinal lymphatic 7W 






Heifer. 


A <& C nnta 
killed. 




bercU hadUi found 
in lung. Other or- 
gana? 


B. 


4da7iold 


RedntlTe 


Gowa B A; C 


July 6, m 


Enlarged mediaad. 
nal and pharyngeal 




Feb. 29/88 


heifer, 


Feb. 29 to Apr. 








healthy. 


8, ihen Gowa B 




lymphatioe, nodolea 
in hyer and two no- 






Mattapan. 


AB. 














dnlea in anterior lobe 












of right lung. TVi- 
hereU haeiUi taandi in 












aeetionaofhng. See 












Plato. ^ 
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Tablk VL (eontmt^. 



Vo. 


"Rs:" 


•adBouroe. 


Fed oaMnk from. 


Killed. 


BMDlt0fPMt4B0fftMB. 


0. 


Sdayidd 


Healihy. 


CowS. 


Sept.20,'88 


Slightly enlarged 




Apr.Sj'SS 


Jamaica 
Plain. 






nhatic Nottaberon. 


D. 


Sdaysold 


Healthy. 


GowD. 


u 


A few nodnlee in 




Apr. 9, 'Se 


Jamaica 
Plain. 






the liTcr, in which 
tubercle baeOU were 
found. SeepkUe. 


S. 


SdsJBOld 

Jiily9,»88 


Heahliy. 
Rozbnrf. 


Cow J. 


Jan. 9, '89 


None. 


F. 


2da7iold 


Healthy. 


GowL 


Apr. 10, '89 


A few nodnlea in 




Sep.24,'88 


Jamaica 






lirer and kidney, tu- 
herele bacilli foond 






Plain. 
















in latter. 


G. 


Sdayiold 


Healthy. 


CowDAQ. 


tt 


A few imall no- 




Ootl9,'88 


Mattapfui. 






dnlea in liTer, apeci- 
menloet 


H. 


lOdaysold 


Healthy. 


CowiB<ft;F. 


u 


A nodnle at lower 




Dm. 4^ '88 


Canterbury. 






border of lirer, in 
which tubercle bacilli 
were found. 


L 


Idayold 


Healthy. 


GowL. 


Ang.18,'89 


Two email white 




Feb. 18,^89 


MatUpan. 






apoti in liver, and a 

one kidney. Kidney 
negatiTe. LiTer(?) 
Bnlarged meaen- 


J. 


2da7iold 


Healthy. 


GowO, helped 


tt 




Feb. 25,^89 


Jamaica 


oat by healthy 
GowK. 




teric lymphatioa in 






Plain. 




which tubercU baciUi 












were found. Kidney 












Hke ealf Pa, nega. 












tive. 


E. 


Idayold 


Heahhy (?) 


Gow M horn 


a 


Chronic interatitial 




Mar.29,'89 


motiier. 
Mattapan. 


Apr. 18. 




pneumoniarighilung, 
nodnle in liver, con- 
geated kidney. Not 
tnberculoua. Plate, 


L. 


5 days old 


Healthy. 


Cow Q (calf 
had eongh Jnne 


a 


NegadTC. 




M»yl,»89 








M. 


2dayiold 


Heahhy. 


3 to Aug. 1). 
Cow R (calf 
had eongh June 


tt 


Nodnlee inHverin 




May 3, '89 


Jamaica 




whidi tubercle bacilli 






Plain. 


18 to Aog. 1). 






N. 


7dayiold 


Healthy. 


CowD. 


Not. 21, '89 


negatiye. 
Nodnlea m Kyer, 




May 16, '89 


Jamaica 
Plain. 






and alightly enlarged 

No tubeide baciUi 
found in either. 


0. 


edayiold 


Healthy. 


GowF to June 


« 


One nodule mliyer. 




May 28, '89 


Jamaica 


1, then Cow B. 




negatiye. Meaenteric 


P. 


5 dayi old 
Jidyl8,'89 


Plain. 

Healthy. 

MattHMm. 


Cow& 


Mar. 4, '90 


^isS^;> 
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Table YL (eanimued). 



Ha 


^RS" 


PMMitac* 
•ndBoiiroe. 


IMoaMnkfNB. 


imuii. 


BMDlt€<PMfe4Mrt«a. 


Q- 


Sdayiold 


Healthy. 


CowL 


lCtf.4,'90 


A few nodnlee in 




Ai«.8,»89 


Jamaica 
Flam. 






lirer, neigatiTe. A 

abaMbaU in the m- 
men. 


B. 


lldATBold 


Healthy. 


OowO. 


tt 


A few nodnlee in 




Mattapan. 






theHrer. Kottnheiw 












enlone. 


& 


4d»7iold 


Healthy. 


CowV. 


a 


Nodnlee in liver, 




Oct22,»89 


Jamaioa 
Flam. 






mttatiTe. SligfaOy 
KegatiTe. CowX 


T. 


Sdayiold 


Healthy. 


CowX. 


Jiii«26,'90 




Kar. ll^'W 


M^^p^jfi. 






proved to be not to- 
beronlom. 
Enlarged meeen- 


V. 


5d*7iold 


u 


GowL. 


U 




Mar.11,'90 








teriof^andk 


V. 


8d*7iold 


u 


GowM. 


« 


Enlarged raleen 
siTen to Dr. Jeffries. 
Contained no tnberde 




Mar.18,'90 


















baoiUi. 


w. 


Udmold 
Apr.7,'90 


u 


Oow& 


« 


Cheeey nodnle in 










Innff , in whidi tttber^ 
cU bacUli were found. 












Red spot mUTer? 


X. 


4d*7iold 


u 


CowY. 


Apr. 16 
Moribimd 


Pbenmoma and 




Apr. 7, W 
















<& killed. 


mediastinal lymphat- 
ios, enlarged spleen. 






















Dr. Jeffries f onnd his 












swine disease ofgan- 












ism in these speci- 












mens. 


Y. 


8d*7iold 
May 81, '90 


u 


0«rT. 


Jiiiie26»'00 


Small yellow spot 
inHTsr. Midoscqpic 
ex. BBnegatiTe. 
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Of these tweniy-one animals, eight, or over 88^, were 
shown to be tuberculous, as follows : — 



Ltttar. 


xniE. 


Banttin 


A 


GowA-AaiidB,F. 


Lung. 


B 


Cow B a^L G, B a^L H. 


Lung. 


D 


GowD. 


liTer. 


F 


GowF. 


Kidney. 


H 


GowEaMLF. 


LiTer. 


J 


GowO. 


Gland. 


M 


GowB. 


LiTer. 


W 


Gow& 


Long. 



It is of oourse tme that pigs and calves, that drink milk 
much more freely than do rabbits, are more susceptible to 
infection by the gastro-intestinal tract, and that this may ex- 
plain the far greater proportion of positive results in these 
two species of animals. 

That the cows from which the milk for these feeding ex- 
periments was derived were free from tuberculosis of the 
udder, is shown by the following table of their histories, and 
the results of the post-mortem examinations. 
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S.9" 



1 

5£ 3 d rp I 




I 



I 



4 



•^1 







^11 il 






Id 



I 



uiJ 



i 



80 
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I 



I 
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I 



I 



J 



< 



Id 
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81 



.9 



iH 



#1 
111 

III 






I' 



•I 



III 



It 
a. 



^1 



n 



s 






II t!| 



II 



•a fit- " ^g 

I'll IJIj 
|l.a|*8BrBJ 




1 

-81 ll 



S3 



I 



^ I 
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JExaminaHon of Cofjos used for JE^cperiment. 

Twenty-three of the twenty-five oows shown upon this table 
were used for the feeding experiments, and in not one of 
them did the most careful macroscopic and microscopic search 
show any sign of tuberculosis of the udder except in one, 
Cow F, and in this case a single giant cell, containing one 
bacillus, was found in one section, and no other indication of 
tuberculosis anywhere else in the udder. In all of these 
cows, howcTcr, tuberculosis was demonstrated to be present 
in some other part of the body than the udder. 

An exceedingly interesting piece of evidence as regards 
the hereditary nature of tuberculosis is found in the history 
of nineteen calves born of these tuberculous cows with healthy 
udders, and shown in the following table. 



TABLE Vm. 
C!oia>inoH of Galtbs fbom Tubkbouloub C!owb kkpt at Fabm. 



No. 


Mother. 


Bom. 


Kmad. 


BenOtofPcMUinortein. 


1 


Cow 


1888 


1888 


Perf eeUy heaUhy. 


2 


D 
D 


Apr. 5 

1889 

Apr. 29 


Apr. 6 

1889 

May4 


« M 


3 


E 


1888 


1888 








March 23 


MaMh24 


Slight ataleetaaia of left lung. Mesen- 
teno lymphatioa large, hnt no more so 
than nsaalin a yonBg animaL 










4 


E 


1889 
May 26 


1889 
Janel 


Healthy. 


5 


E 


1890 
JnnelS 


1890 
June 21 


u 


6 


F 


1888 


1888 


Healthy, enlaiged meaentoio f^ancU. 






May 14 


May 14 


bnt normal. 


7 


F 


1889 


1889 


Healthy. 


8 


G 


May5 

1888 


May 9 

1888 


Healthy, except a few nodnlea on peri- 
cardinm and peritoneum. (Did not look 






Apr. 15 


Apr. 16 












9 


G 


1889 


1889 


lymph glands ?) 

Healthy, except a few nodules on edge 






July 15 


Nov. 21 




10 


H 




1889 
Aug. 10 


A fiye months* foBtns. Nodules on 
record of microB. ex. 
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No. 


MoUier. 


Bora. 


Km«d. 


BflmttofPort-morteiD. 


11 


I 


1888 


1888 








July 11 


July 12 










others that are normaL) 


12 


I 


1889 
July 25 


1889 
July 81 

1890 


HealUiy. 


13 


I 




A BIX months' fcetus, normal except 








March 4 




14 


J 


1888 


1888 


Healthy, meoentetio lymphatics ap- 






Jane 15 


June 16 


peared large. 


15 


L 


1890 
Maioh3 


1890 
March 18 


HealUiy. 


16 


M 


1889 
March 80 


1889 

Apr. 4 

1^ 


a 


17 


M 


1890 


a 






March 15 


March 18 




18 





1889 


1889 


Calf died, death due to hronohitis, 






May 81 


June 4 


oemed. 


19 


S 


1890 
March 81 


1890 
March 81 


HealUiy. 



Of these nineteen calves, all killed within six days after 
birth, not one showed any detectable evidence of tuberculosis, 
and a most careful search was made in all cases. So that this 
certainly seems to point away from any very active transmis- 
sion of tuberculosis from the cow to its offspring. 

IV. 
As an interesting corollary to the work already detailed, a 
series of microscopic examinations and inoculation experi- 
ments were made with milk taken at random from the mixed 
supply of the city of Boston. The samples were obtained 
from the Inspector of Milk, and the work done is exhibited 
in Tables IX. and X. 
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TABLE IX. 

OOTBB-OUJBS BxAMINAXIOV OF MiLK AHD CbBAM ITBOM MiLK SUFPIiT OV 

Cttt or Boston. 



No. 


Booroe. 


Date. 


"-"*• 


1 


Milk 1. 
Cream. 


Feb. 15 


NQgaAif<a. 


2 


Milk 1. 
Sediment 


tt 


u 


8 


Milk 2. 
Cream. 


u 


tt 


4 


Milk 2. 
Sediment 


tt 


« 


5 


Milk 8. 
Cream. 


u 


tt 


6 


Milk a 

Sediment 


u 


« 


7 


Milk 4. 
Cream. 


tt 


tt 


8 


Milk 4. 
Sediment 


u 


tt 


9 


Milk 140. 
Cream. 


Feb. 22 


tt 


10 


Milk 80. 
Cream. 


u 


tt 


11 


Milk 27a 
Cream. 


a 


u 


12 


"Draper." 
Cream. 


u 


tt 


18 


Milk 468. 
Cream. 


tt 


tt 


14 


Milk 891. 
Cream. 


tt 


« 


15 


6683 d. 
Milk. 


M 


u 


16 


8697 d. 
Milk. 


Maiohl 


tt 


17 


8687 d. 
Milk. 


tt 


tt 


18 


8701 d. 
Milk. 


« 


tt 


19 


"LowelL" 
Cream. 


ManbO 


tt 


20 


"LowelL" 
Milk. 


M 


tt 


21 


8849 d. 
Cream. 


MazeblO 


u 


22 


8849 d. 
Milk. 


tt 


tt 


28 


8846 d. 
Cream. 


« 


tt 


24 


884 d. 
Milk. 


« 


tt 


26 


8851 d. 
Cream. 


tt 


tt 


26 


8851 d. 
Milk. 


« 


tt 


27 


8847 d. 
Cieam. 


tt 


tt 
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No. 


Sonroe. 


Date. 


B«Mtt. 


28 


8847 d. 
Milk. 


March 10 


NegatiTe. 


29 


8973 d. 
Cream. 


MaiohU 


M 


ao 


8978 d. 
Milk. 


a 


M 


81 


8979 d. 
Cream. 


a 


tt 


a2 


8979 d. 
Milk. 


tt 


tt 


88 


4125 d. 
Cream. 


Mazeh26 


« 


84 


4125 d. 
Milk. 


tt 


tt 


86 


4121 d. 
Cream. 


u 


tt 


86 


4121 d. 
Milk. 


u 


M 


87 


4128 d. 
Cream. 


u 


M 


88 


4128 d. 
Milk. 


u 


« 


89 


4816 d. 
Cream. 


April8 


« 


40 


4815 d. 
Milk. 


tt 


M 


41 


4325 d. 
Cream. 


tt 


Baomifaand. 


42 


4325 d. 
Milk. 


« 


Negatire. 


48 


4637 
Cream. 


Apzflie 


tf 


44 


4637 
Milk. 


tt 


M 


46 


4617 
Cream. 


u 


tf 


46 


4617 
Milk. 


tt 


tt 


47 


4629 d. 
Cream. 


tt 


« 


48 


4629 d. 
Milk. 


tt 


tt 


49 


4619 d. 
Cream. 


tt 


tt 


60 


4619 d. 
Milk. 


« 


tt 


61 


4797 d. 
Cream. 


April 28 


tt 


62 


4797 d. 
Milk. 


u 


tt 


68 


4809 d. 
Cream. 


« 


« 


64 


4809 d. 
Milk. 


M 


tt 


66 


4816 d. 
Cream. 


« 


u 


66 


4815 d. 
Milk. 


« 


u 
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The table shows that there were fifty-six examinations 
made of the milk and cream from thirty-three samples, with 
the result of demonstrating the presenee of the bacilli of 
tuberculosis once. (No. 4L) 

TABLE X. 

ixooitlaxiohb with mllk vbom milk supplt ow the gitt of booov. 

Rabbits. 





DatelBoe- 


SooiwoC 


<|UBtlty 


Date 




Vo. 


^t^^^jt 


MatariaL 


^Sl 


Kmed. 


*"*■ 




1890 










1 


Feb. 22 


CrManl40, 
Sabea. 

u 


8e.o. 


M»j8 


NegatiT^ 


8 


a 


a 


a 


U 


8 


M 


CrewnSO, 


a 


u 


Bladder wonna; nodnle in 
UTer; gnnalstioii tiane and 


4 


a 


a 


u 


u 


Negatire. 


6 
6 


a 

M 


CrMan270, 

a 


u 

2e.c 


M.J12 


NeemtiTe. 

nodule in liTer; no baoOli; 
oooeidiA in lirer. 


7 


a 


GrMmfrom 
"Diwper't" 

it 


le.e. 


u 




8 


a 


u 


Died 
Feb. 25 


No antopay. 





Marclil 


Sediment 
of 5688 cL 


4e.e. 


May 12 


Bladder wonna; nodnlea in 
liver, and two in spleen ; no- 
dnleeoheeey; but no badlli, 
and no ooocddia. 


10 


u 


a 


M 


u 


Nodules in eieonm ; oorer- 
glasses and sections showed 
ooeeidia and 6actZ^t tf imber- 
cuUms, 


11 


u 


pediment 


80.0. 


Died 


Negatire. 


12 


u 


of 8697 d. 

u 


U 


Amil8 
Maioh5 


M 


18 


u 


Sediment 
of 8687 d. 


4o.o. 


May 12 


U 


14 


u 


u 


80.0. 


a 


NegatiTe. CoeeidiA In Mwnm. 


15 


u 


Sediment 
of 8701 d. 


4o.o. 


May 15 


NegatiTO. 


16 


u 


u 


a 


a 




17 


MazohS 


Cream, 
"Lowdl" 

millr 


4e.o. 


May8 


NegatiTe. 


18 


a 


M 


a 


«« 


Enlarged spleoi, and nodnles in 
o8Bomnand liver; oocddia in 
last two. 
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19 
20 

21 

22 
23 

24 

25 

26 

27 



Drtelnoo. 


sonrovof 


Qoantity 


Date 


ulatod. 


MfttoriftL 


Uaed. 


KiUed. 


MarohO 


Sediment of 

"LoweU" 

milk. 


4c 0. 


Maj8 


a 


u 


M 


Died 
Mays 


McLll 


Cream 

8846 d. 


Si 0.0. 


May 15 


(( 


a 


(( 


M 


(( 


Cream 
8840 d. 


40.0. 


U 


M 


it 


u 


U 


Mo1l12 


xwobmson. 


40.0. 


U 


u 


M 


M 


U 


u 


M 


u 


Died 
March 12 


u 


a 


u 


May 15 



Negataye. 



Acnte peritonitis from mptnre ; 
spleen much enlaiged, and 
many nodules all oyer intes- 
tinal wall ; bacilli in spleoi ; 
plate phUograph. 

Nodnles in o»oam ; ooooidia. 

NegatiTe. 

Ne^^tiye. Caloareons nodnle in 

liyer not examined. 
Negatiye. Nodules in oseonm ; 

negatiye. 
Negatiye. Few nodnles in liyer 

uid oieonm ; mcUericU lost, 
Negatiye. Cedonm ooooidia; some 

infiltration at point of inoon- 

lation. 
Acnte general peritonitis ; neg*- 

. tiye. 
Yellow nodnle at point of inocu- 
lation ; no b. CiBcam ooooidia ; 

liyer, small nodnle ; no bacilli ; 

emaciation. 



In this table the result of the inoculations of this milk is 
shown, and by it it appears that there were twenty-eight rab- 
bits used, of which three (Nos. 8, 25, and 27) are to be ex- 
duded, leaving twenty-five in which the investigation was 
completed. Among these tweniy-five there were positive re- 
sults in three, as follows : — 



Homber. 


MatariaL 


Basalts. 


8 
10 
20 


Cream 80. 
Milk, 5688 d. 
Lowell mOk. 


liyer. 

CeoanL 

Spleen. 



Of course these results, obtained in milk from a mixed 
source, are not as conclusive upon the especial point toward 
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wliioh the main line of inyestigation was directed, — as to 
the presence of the bacilli of tuberculosis in milk from cows 
with healthy udders, — but they certainly tend to demon- 
strate that there may be this infections element in any milk 
supply from uninspected cattle. 

V. 

The last of the lines in which investigation was made was 
to endeavor, if possible, to obtain clinical reports of cases of 
transmission through milk from mother to offspring, and evi- 
dence was sought in this direction as follows : — 

In January and February of the year 1890 a circular was 
sent out to about eighteen hundred medical and veterinaiy 
gentlemen, in an attempt to discover any clinical cases bear- 
ing upon the subject at hand. The list was chosen, in the 
first place, from the members of the Massachusetts Medical 
Society of at least five years' standing, and was then filled 
out with the names of the members of the American Surgical 
Association, the Association of American Physicians, and one 
or two of the other special societies of the country. The 
names of the veterinarians were taken from the rolls of the 
United States Veterinary Association, and included those 
who were thought to have had enough experience to make 
their observation of possible value in this direction, in the 
same way as the list of medical men was completed. A copy 
of the circular follows : — 

Habvabd MmpTOAT. SoHOOL, Baotebioloqigal Labobatobt, 
BosTOH, Janiiary, 1800. 

Deab Snt, — It is desired to obtain a collection of statis- 
tics upon the following point : Have you ever seen a case of 
Tuberculosis which it seemed possible to you to trace to a 
milk supply as a cause ? 
An answer upon the inclosed postal card will greatly oblige 
Yours very truly, 

Habold C. Ebnst, M. D. 
Dr. . 
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With each one of these circulars was inclosed a postal card 
with my address printed upon it, so that the way for an an- 
swer should be made as easy as possible. 

The object in sending out this circular letter was not in the 
hope of obtaining many exact observations, for it must be 
granted at once, and without argument, that the clinical re- 
ports of such cases as are here inquired after must be of 
small value from the point of view of experimental science ; 
it was, however, our wish to see if there were an opinion 
among the medical profession at large in favor of such a 
source of tuberculosis, and if so, how far that opinion ex- 
tended. The results obtained seem to have justified the time 
and expense of the investigation ; for, of all the replies re- 
ceived, but an extremely small number have expressed a dis- 
belief in the possibility of such an origin of the disease, a 
very large number have shown how widespread the suspicion 
of it has extended, and a considerable number have replied 
that they have either suspected such an origin or give cases 
to exemplify it. This appears to be the more remarkable, 
for the reason that even the infectious nature of tuberculosis 
has been so little suspected in some parts of the country until 
recently, and still more so because the discovery of the in- 
fectious agent and the scientific proof of its power has been 
a matter of so short a time. 

In all cases in which there seemed to be a loophole, from 
the form of the answer on the postal card, to think that the 
writer had suspected the existence of such a case in his own 
or a friend's practice, a letter was sent asking for further de- 
tails ; to most of these, however, there was either no reply, 
or else it was said that nothing was meant by the form of ex- 
pression used. To those gentlemen who took the trouble to 
answer the inquiries sent them our thanks are certainly due, 
and are rendered with pleasure. 

The correspondence is given somewhat fully, but purposely 
so, in order to show, as completely as may be, the opinion of 
the medical profession at large upon this question. Every 
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one of the objectors is quoted in full, although none of them 
gave any very full reasons for their disbelief in this method 
of transmission of the disease. If they had done so it would 
have been a pleasure to have received their letters. 

The statistics that are drawn from this correspondence are 
founded entirely upon what is given here, and are open to 
any criticism that may be directed against them by reason of 
personal opinion, or facts that can be brought against them 
by other observers. It is acknowledged that they are not 
absolute, and that, being limited to the one point spoken of, 
they do not show many others that would be of interest. It 
may also be that many of the gentlemen who replied in the 
negative might have given a positive reply if they supposed 
that the inquiry extended beyond cow's milk, for many of 
them specified this form of milk in their replies. It is, how- 
ever, believed that, taken as a whole, there is much of value 
that may be drawn from a careful perusal and collation of 
the letters. 

The correspondence follows ; the letters from medical men 
are included between number 1 and number 168, whilst the 
replies of the veterinarians run from 169 to 180. 

1. 
No, neither to milk, nor other animal food. 

B. F. D. Adams, Colorado Springs. 



Though I have made diligent inquiry for the past six 
years, in many cases, I have never once been able to trace a 
case of tuberculosis to a milk supply as a possible source. 
Yours very truly, John P. Bbtboi? . 

St. Loun. 

8. 

SOth <ft Olttk Sts., St. Louib, Febraary 10, 1800. 
Dbar Doctor, — I have thought it worth while to do a 
little more than merely answer your inquiry in regard to the 
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origin of taberculosis in a milk supply. I ought to say that 
my experience of the disease is almost wholly confined to 
" Tuberculosis Uro-Genitalis." In the past six years I have 
studied a great many of these cases, and in the great majority 
the respiratory organs were found by me, and others who 
aided me, to be free of the disease, — in the beginning at any 
rate, — not being affected except in the latest stages, and 
sometimes, rarely, not at all. In all my carefully studied 
cases, the disease seemed to have reached the organs through 
the haematic channels. In my case-book, there is recorded 
one case where the disease began, apparently, in the left 
testis as three tubercular nodules. The patient (married 
and aged 86) declared to me that he had never taken any 
milk into his stomach since he was a child, — the thought of 
it making him sick. My very great interest in the subject 
has prompted this note, and I am pleased to see that the 
source of infection is being studied. 

Very truly yours, 

John P. Bbtbon. 

To Dr. Habold C. Ebitbt, Borton. 

4. (Rqply to dbove.^ 

BosTOH, February 14, 180a 
Mt deab Doctor, — Accept my thanks for your very 
kind reply to my circular letter in regard to tuberculosis and 
milk. I hope that I shall be able to get together some sort 
of basis for action in regard to controlling the use of milk 
from tuberculous cows. Very truly yours, 

Haeold G. Ernst. 

To JoHir P. Bbtsok, I^., M. D., St Louis. 

6. 

I have no positive knowledge of such a case as you refer 

. to in your circular. 

J. Byrnb, Brooklyn, N. Y. 
Mttoh 17, 189a 
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6. 

42 W. 30TH St., Nkw Yobk, FebnuBrj % 180a 

Dp. H. C. Ernst- 

Deab Sib, — In reply to your inquiry as to whether I 
have ever seen a case of tuberculosis which I have been able 
to trace to a milk supply as a cause, I can only say that I am 
unable to give you any information, having never made sudi 
an inquiry. I am personally much interested in the subject, 
as my breakfast for the past twenty years has been a bowl of 
bread and milk with a cup of coffee. So far, I have escaped 
contagion. Tour inquiry is a very important one, and I shall 
keep the subject in mind carefully in the future. In the 
meimwhile I shall continue my usual breakfast. 

Tours, A. B. Ball. 

7. (^Reply to above.') 

BoflTOK, Febnuay 8, 180a 

Mt D£AB Doctor, — I am obliged to you for your per- 
sonal note in reply to my letter asking for information in 
regard to tuberculosis and milk. The matter seems to me to 
be one of extreme importance, but the last thing I desire to 
be considered is an ^^ alarmist. '* The evidence to be derived 
from this letter is to be used in coni^iection with certain ex- 
perimental evidence ... in order to an attempt to obtain a 
restriction of the sale of milk from tuberculous cows. . . .Tour 
expression of interest is my apology for intruding upon you 
again. Very truly yours, Harold C. Ernst. 

A. B. Ball, £^., BL D. 

8. 

FebnuBTj 10, 1800. 

Never saw such a case of tuberculosis that I can feel cer- 
tain of, and, since we are acquiring the bacilli through the air 
so abundantly and constantly, don't think we need fear the 
milk source of infection greatly. The fact is, those who can, 
kill the bacilli, however acquired, — those who cannot are 
killed by them. N. Bridqe, Chicago. 
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9. 

WoBUBN, Febnyycy 20, 1890. 

Dp. H. C. Ernst. 

Drajel Doctor, — In answer to your circular letter, I 
would say that in two instances I thought that tuberculosis 
was due to the milk supply, but I was unable to make such a 
connection as was satisfactory even to myself. 

Yours truly, Geo. P. Bartlett. 

10. (JReply to ahaoe.^ 

BosTOH, Febmary 28, 1890. 

My dear Doctor, — Will you not be good enough to 
give me the details in regard to the two cases where you 
suspected the origin of tuberculosis from milk? I want sus- 
picious cases as well as those where the facts are perfectly 
plain, because the sentiment of the medical profession is as 
important as reports of cases. I hope that you will feel like 
doing what I ask. Very truly yours, 

Harold C. Ernst, Harvard Medical SchooL 

Dr. Qbo. p. Babtlbtt. 

(7b this no answer was recewed.') 

11. 
Dear Doctor, — I cannot answer to your note as fully as 
I would like to, for the reason that I do not know whether it 
relates to a too great or too scant supply. But I will say 
that in all my cases, which have come under my care in mid- 
wifery, which have been quite numerous, — 8400, — I have, 
during fifty years' practice, had only two which were so dis- 
tinctly marked as to give me the utmost assurance that first, 
they were well-developed cases of tuberculosis, and secondly 
they could be distinctly traced to almost a total lack of 
milk secretion. I have intended to arrange my cases by 
classification, but I am so feeble that I could not undertake 
the task. I may be able to give you a fuller synopsis. 
Fraternally, 
D. Howe Batchelder, Danversport, Mass. 
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12. 

Ltvv, FebnuBTj 8, 180a 
Deab Doctor, — In reply to your circular, I cannot say 
that I have ever seen a case of tuberculosis which it seemed 
possible to trace to a milk supply as a cause ; but I do not 
doubt that the milk supply may be an important factor in the 
production of the above disease in some cases. 

Andrew Baylies, M. D. 

18. 

TuBKXB^s Falls, Masb^ February 19, 180a 

Dear Doctor, — In answer to yours of recent date, will 
say have never had a case when it was possible to prove it 
due to the milk supply, yet I firmly believe it was. 

Hastily yours, E. G. Best. 

14. 

Babrb, Mass., February 10, 1890. 

H. C. Ernst, M. D. 

Sir, — In answer to your inquiry, I would say, that I have 
never had a case of tuberculosis that I could trace to a milk 
supply. Several years since there was a cow in this town that 
evidently had tuberculosis, but the milk or beef was not used. 
No post-mortem. Bespectfully, 

L. F. Billings, M. D. 

16. 

Shkbbobv, Mass., February 8, 1890. 
Dear Doctor, — I do not think I ever had a case of 
tuberculosis which I could trace to a milk supply as a cause. 
It should be said, however, that this is an agricultural town, 
and a large part of the people make the milk which they use 
on their own premises. I would also add that the percentage 
of cases of that disease is mndi smaller nowin this town than 
it was twenty-five or thirty years ago. 

Tours truly, A. H. Blanchard, M. D. 
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16. (^Answer to above.') 

Boston, Felmuury 10, 1800. 

My deab Doctor, — Thank you for your reply to my 
letter in regard to tuberculosis and milk. May I ask you 
whether the diminution in your town of the disease (tubercu- 
losis) is a matter of personal observation or of record ? It 
is an interesting fact to know. Very truly yours, 

Habold C. Ebnst. 

A. H. Blavohabd, M. D., Sherbom, Maos. 

17. iSeply.) 

Shbbbobv, Mass., Febmaiy 16, 1800. 
Deab Doctor, — Bef erring to your letter of February 
10th, in which you ask whether the decline in the number of 
cases of tuberculosis is a matter of personal observation or 
of record, I reply that it is both. It is from personal obser- 
vation since 1851, and from record since 1841, when the 
cause of death was first recorded in our town register. For 
about fifteen years, from 1841, the cases of death from that 
disease were fuUy 25 per cent, of the whole number of deaths. 
Since that time there has been a gradual diminution, until in 
the ten years, 1880-89, the rate has been but 8.5 per cent, of 
the total number. Those figures are obtained from the town 
record. I think during the latter years there has been less of 
overwork among farmers and their wives, and that there has 
been generally a more careful observance of the laws for the 
preservation of health ; and this may have had something to 
do with the decrease in that disease. 

Very truly yours, A. H. Blanchard. 
H. C. Ebhst, M. D. 

18. 

My dear Doctor, — Your circular duly received, and 
evidently became mislaid. Am not aware of any case ever 
coming under my observation which could be consistently 
ascribed to milk supply. It would seem to be a question that 
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ought to be settled, — the possibility of infection from milk 
supply, — and make our precaations conform thereto. Suc- 
cess to your labors. Yours cordially, 

A. O. Blodgett. 
WxBT Bbooktimld, Masb^ JvlyO, 180a 

19. 

l^lmuury 6, 189a 

Deab Doctor Ebnst, — I have often thought of the milk 
supply as a source of tuberculous infection, and have sought 
to connect it with the disease, but have not succeeded in so 
doing. I am glad that you are doing this work, which is, in 
my opinion, of great importance. 

Tours truly, 

Albebt N. Blodqett. 
P. S. — I suppose you mean cow's milk. 

20. ( Of inquiry to preceding.^ 

Bonov, Felmuury 8, 189a 
My deab Doctor, — Thank you for your reply to my 
letter. Do you mean to imply that you have ever seen cases 
that seemed to you to be due to nursing a tuberculous woman ? 
If so, I want all the details that you are inclined to give me, 
if you will be good enough to send them to me. The matter 
seems to me to be one that requires immediate and thorough 
investigation, and I suppose that it is needless to refer you to 
the experimental eyidence that I have offered in a recent 
number of the ^^ American Journal of Medical Sciences.'' 

Sincerely yours, Harold C. Ernst. 

21. (Answer to 20.^ 

BosTOV, FebnuBTj 10, 189a 

My dear Doctor Ernst, — Tours of the 8th at hand, 
and I am sure you will pardon me for the allusion to mother's 
milk, which I made only because I know of your good work 
in this important direction. I haYe at present no definite 
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results to communicate, but I have taken some observations 
which are not at present in a form to communicate, but which 
I will take the liberty to present if they reach any practical 
form. I have followed your communications in the ^^ Amer- 
ican Journal " with much interest, and think we all owe you 
a debt of gratitude for your painstaking labors in a direction 
which presents peculiar and almost insurmountable obstacles 
to the investigator. Yours sincerely, 

Albebt N. Blodgett. 

22. 

I think not, as we have an abundant supply of pure 
nulk. J. M. Blood. 

AsHBT, Mass. 

28. 

Nkwtqh Cxntbb, Febmary 11, 18901 
Deab Doctob, — I have never met with a case of tuber- 
culosis that I could directly trace to a milk supply. 

Tours, J. H. Bodge. 

24. ( Qf inquiry to preceding.^ 

BoflTOV, FebnuBTj 14, 189a 
Mt deab Doctob, — In your reply to my circular in 
regard to tuberculosis and milk, you seemed to imply that 
you had heard of such a case as was there inquired about. 
If that is so, will you not be good enough to send me the ac- 
count of it, or put me in the way of getting such an account ? 
The importance of the subject is my excuse for intruding 
upon you again. 

Very truly yours, 

Habold C. Ebhst. 

Dr. J. H. Bodob. 

No reply was ever received to the above. 
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25. 

113 BoTiATOV Strbr, Febniarj % 1890L 
Deab Doctor, — I have never seen a case which I thought 
attributable to milk. Ton are engaged in a most important 
work, and I wish I could help you more than by a simple 
negative. Yours truly, 

Henbt I. BowDircH. 

26. 
Deab Doctor Ernst, — I have no positive data bearing 
upon the question. Yours, W. P. Bowers. 

27. ( Of inquiry to preceding J) 

BO0TOH, Febmaiy 14, 180a 
Dear Doctor, — Even if you have no positive evidence 
in regard to the communication of tuberculosis by the milk 
supply, will you not send me any suspicious cases that have 
come under your observation ? 

Sincerely yours, 

Harold C. Ernst. 

Dr. W. F. BowxBs, Cuhtov, Mam. 
No reply received to the above. 

28. 

LowxLL, Mass., Febniarj 10, 1800. 

Dr. a C. Ernst. 

Dear Sir, — I certainly never did see a case as desig- 
nated. I lived and practiced over eight years in and near 
Montreal, D. C, and here over eight years too, and I have 
not yet seen a case that I could surely and beyond peradven- 
ture trace to the milk supply. And yet I have been a man 
of observation in that direction for a purpose. 

Yours very truly, 

H. B. Brissbtt, M. D. 
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29. (^Of inquirt/ to preceding.') 

Boston, Febroaiy 12, 1800. 

Mt deab Doctor, — Would you be willing to give me 
any details in regard to cases that have come under your ob- 
servation where you even suspected the milk as a cause of the 
transmission of tuberculosis ? Any eyidence is of value in 
such a matter as this. Very truly yours, 

HASOhD C. EbH8T. 
H. B. Bbibsbtt, BL D., LoweU. 

80. (Reply to preceding.) 

LowKLL, FebnuBTj 26, 1890. 

Dr. Ernst. 

Dear Sir, — I have carefully looked through all notes that 
I possess dating twenty years back, and cannot find nor recall 
a single case that I could trace to tuberculous infection from 
the cow, nor can I recall one case of tuberculosis that I even 
remotely suspected was of that origin, and so must dismiss 
the question with some sorrow at not being able to shed some 
light (faint even) on the subject, — a most important one. 
Yours very truly, H. R. Brissett, M. D. 

A note of thanks was returned for the above. 

81. 
Mt dear Doctor Ernst, — I have never encountered a 
tuberculous case which seemed traceable to the lower animals, 
although I deem sudi oontagion quite possible. 

Very truly, W. E. Brown, Gilbertville. 

Felmuoy 13, 1890. 

32. 
SroirxRAiE, Mass., FebnuBrj 10, 1890. 

Dear Doctor, — I have not met with any case of tuber- 
culosis which could be traced to a milk supply. Dr. Clarke, 
of Melrose, has met with several cases, and could furnish you 
with particulars. Bespectfully, 

W. S. Brown, M. D. 
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A letter of inqtiiry to Dr. Clarke, who had already sent a 
negative to the oirddar, called oat the following : — 

33. 

MmaoCT, FebnuBTj 16, 1800. 
My deab Docfob, — Doctor Brown is in error when he 
spoke of my paper, read before the Society. It was on Diph^ 
iJieria and milk supply. I wonld be pleased to be of servioe 
to you. Yours very truly, J. S. Clarke. 

84. 
I am unable to give you any information that would be of 
service to you. The milk supply is not by any means what 
we could wish, yet at the same time, whatever harm it may 
do is hard to state. In all cases of tuberculosis which I have 
observed, all conditions were such that the source could not 
be told, and I could not attribute to milk more than other 
foods or influences from external conditions. 

Yours, F. L. Bubt. 

751 Tbxm OHT Skexkt, BofTQV. 

86. 
**No, from animal to man; — yes, from animal to ani- 
mal" W. J. COATES, M. D. 
141 W. 54thSkexr, N. Y. 

86. 
A letter of inquiry brought back the following : — 

Nkw Yobx, February 21, 18001 

Deab Doctor, — I deferred answering your note on ac- 
count of sickness in my family. The cases I refer to were two 
calves, from different mothers, which were healthy and fed on 
milk from a tuberculous cow (Jersey). I had both cow and 
calves destroyed, and on post-mortem revealed tubercular de- 
posits in lungs and other portions of the body. One of our 
cats was fed with milk from a cow suffering from tuberculosis, 
and developed the symptoms of phthisis, she becoming so ema- 
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oiated and weak that she was destroyed after a period of eight 
or nine months, and showed tubercular deposits over the en- 
tire body. Other cats were fed on tubercular milk, and some 
deyeloped the same. In regard to the human subject, it is 
difficult to trace, as there is too great a difference between 
cause and effect ; by the time the physician could recognize 
the disease, the milk source would be lost sight of. A man 
might be ailing for many years, and his disease not appre- 
ciated by his physician, until some day he takes what is 
commonly termed a cold and develops acute symptoms of 
phthisis which will be given credit to atmospheric influences 
and not to a source of meat or milk supply which may have 
been years before. The milk question will probably not be 
settled. Yours, etc., 

W. J. CoATES, M. D., V. S. 

A letter of thanks was returned for the above. 

87. 
Deab Sib, — I have never seen a case of tuberculosis 
which it seemed possible to me to trace to the milk supply as 
a cause. You are not to take this, however, aa an expression 
of disbelief. At present it seems probable to me that milk 
may be a cause of tuberculosis. 

Yours truly, 

D. M. Cammakn, M. D. 

19 K 88l> Stbbbt, K. Y., February 8, 180a 

88. 

920 Mabkbt Stbkbt, Sah FaAKOisoo, 
February 13, 1890. 

Deab Doctob, — My answer to your question is no. As 
bearing on the subject I may mention that I have never seen 
elsewhere tuberculosis so prevalent and deadly as it was in 
Alaska during my stay there — 1865-1872 — among the In- 
dians, who had no milk except the human variety. 

Geo. CmsBnBE. 
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89. 
A letter of inqciiiy to Dr. Chismire brought the foUowing: 

020 Mabkst Stbxbt, Sax F&ahouoo, 
March 1, 1890. 

My deab Doctob, — I am sure I have seen statements of 
the prevalenoe of tuberculosis among the northern Indians in 
print, but for my life I cannot tell where. I would suggest 
your writing to the elder Dr. Hehnican, of Victoria, British 
Columbia ; he is a most competent man, and has had more 
than fifty years' experience while in the service of the Hon. 
Hudson's Bay Co. Very truly yours, 

Geo. CmsMisB. 

A letter of thanks was sent, but a note sent to Dr. Het 
mican met with no response. 

40. 

TowirsBKD, MAfls., Maioh 6, 1890. 
D£AB Doctor, — I had occasion as an official of the board 
of health to condemn last summer a cow with consumption, 
and ordered killed ; have seen no ill results from the use of 
the milk. Yours, L. G. Chandler. 

A request for information of any facts turning up in con- 
nection with this case has as yet met with no response. 

41. 
Very few cases of tuberculosis in this neighborhood during 
the time I haye known it. C. A. Cheeveb, 

Mattapan, Mass. 

42. 

66 GsAHDLXB Stbbbt, Bostoit, Felmiary 10, 1800. 
Deab Doctor, — In answer to your circular, I can say 
that I do not think I haye. But I fully belieye that such 
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transmission is possible, and think that too mnoh care cannot 
be taken to guard against such impure milk. 

Very truly, E. Chenebt. 

43. 

BoBTOK, February 10, 1890. 
Deab Doctob, — Your inquiry receiyed. I think the 
query a very important one. My cases, howeyer, haye not 
led me to suspect milk as a probable cause, therefore to your 
question I must answer no. Very truly, 

C. H. Cobb. 

44. 

BoxBUBT, February 25, 1890. 

Dr. Ebnst. 

Deab Sm, — In reply to your circular letter will say that 
I saw a case that seemed to me might possibly be tuberculosis 
in the baby — no family history of tuberculosis — from the 
cow's milk. The baby was fed on a Jersey cow's milk (un- 
cooked). It neyer prospered, lost flesh, deyeloped a bron- 
chitis and large belly, much swollen. I could not find 
enlarged glands, but otherwise it seemed like Tabes Mesen- 
terica. In the mean while the cow was taken sick and died, 
and the baby died soon after, but another M. D. was in at the 
finish, and I did not know about it, to get a post-mortem. 

A. B. C!OFFIN. 

A letter of thanks was sent for the aboye. 

46. 

BosTOir, February 17, 1890. 
I haye seen two oases, both children, when it seemed possi- 
ble to belieye the milk was the primary cause. Babcock ex- 
amined the milk, and as it was much below standard, the 
man was arrested. W. M. Conant. 
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A request for farther information in regard to these cases 
was not responded to. 

46. 

BosTOir, February 16, 189a 
Deab Dootob, — It is perhaps a fact worth mentioning 
that very few of the children under the care of the Depart- 
ment Outdoor Poor succumb to diarrhoeal or digestive dis- 
eases. We often receive marasmic children. 

Yours, S. M. Crawfobd. 

47. 
Deab Doctob, — I do not think that I have met with a 
well-substantiated case of tuberculosis traceable to milk. 

Very truly yours, 

Edw. L. Dueb. 
FBqiAdxlphia, 1606 Loodbt Stbxit, 
Febniary 19, 1890. 

48. 
A letter of inquiry as to whether Dr. Duer had seen any 
oases in which he had had reason to sttapect such an origin of 
tuberculosis met with no response. 

49. 

PoBTLAKD, Ms., February 20, 1890. 
Mr DEAB DocrrOB, — I have never been able to trace a 
case of tuberculosis to a milk supply, though I have repeat- 
edly suspected the milk. Yours very truly, 

IsBAEL T. Dana. 

60. 
Having written to Dr. Dana for any suspicious cases that 
he might have, he replies as follows : — 
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PoBTLAim, Mb., Felvmary 20, 1890. 

Deab Db. Ebnst, — I am afraid in my hasiy letter in 
response to your circular I gave rather a wrong impression. 
It was rather a general impression, taken from observation, 
than any record of individual cases to which I referred. I 
have had cases of infants brought up on cow's milk, where 
neither heredity nor environment would lead to the expecta- 
tion of tuberculosis, in which tuberculous symptoms have rap- 
idly developed, with fatal terminations. The symptoms have 
oftener been abdominal than pulmonary. There have been 
frequent loose, ill-smelling dejections and general marasmus. 
The abdomen has been tumid and tender, sometimes giving 
to the touch the sensation, through the attenuated abdominal 
walls, of swollen mesenteric glands. In some of the oases the 
most natural explanation of the phenomena present has 
seemed to me to be in the line of infectious tuberde-produ- 
oing cow's milk. Yours very truly, 

IsBiJXi T. Dana. 
61. 

In reply to a query to that effect, Dr. Dana says that he 
was not able in any case to ^^ push investigations so far as to 
ascertain that the milk supply came from a tuberculous cow. 

61a. 
Not from cow's milk. Have seen an apparently non-tuber- 
culous baby (waif) die, after nursing a few months from a 
tuberculous foster-mother, from tuberculosis. 

Yours very truly, F. F. Doggett. 

A note was sent to Dr. Doggett, asking for details of this 
case with the f oUowing result. 

616. 
806 Bboadwat, BonoXf February 11, 1800. 

Deab Doctob, — Yours of the 8th inst. received in regard 
to case. The case occurred on Athens street in District 9 of 
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Boston Dispensary whfle I was physician to that district 
The case so impressed me at the time that I made notes of it, 
but am sorry to say that I have been unable to find them 
after careful search. However, if the few details of the case 
which remain in my memory are of any service to you, you 
are welcome to them. The child was illegitimate, — was 
plump and healthy at birth, — was deserted by its mother at 
about six weeks old, and died of acute miliary tuberculosis 
at about three and a half months. When the child was 
deserted, the foster-mother, who had just lost her own baby, 
having milk in her breasts and pity in her heart, adopted the 
waif. I saw the child about six weeks after, when it was 
three months old. It was then g^reatly emaciated, with ascites 
prominent, much diarrhoBa, aud signs of consolidation at bodi 
apices. The foster-mother's milk was thin and poor, but 
quite abundant. She had well marked phthisis, as I noted 
on my dispensary book, — the details I know nothing about. 
What her own baby died of I was unable to learn. The 
reputed father of the child was said to be in good health ; 
also the mother, who was a servant girl, and was working 
when I first saw the child. There was no autopsy. There 
were convulsions toward the last. 

The hygienic surroundings were about as bad as they could 
be, and it impressed me at the time that, excluding the milk 
as the medium of infection, the sputa, which was abundant 
from the woman and very carelessly disposed of, might well 
be blamed. Without autopsy it would perhaps have been 
more exact to say pulmonary and abdominal tuberculosis 
rather than general tuberculosis. 

Yours very truly, F. F. DoGOSfir. 

61c. 
Dr. J. B. Deane of Newton Highlands, Mass., returned 
the circular letter, endorsed ^^Yes," but an appeal to him 
(letter-book p. 281) for details of the case, or cases, that he 
had seen received no reply. 
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61 A 

K S. Dodge (Natick, Mass.) replies, '' Empliatically, No." 

62. 

Deab Doctob, — I must answer " No " to your query, but 
as I, like most physicians, can know so little of the milk sup- 
ply of our patients it seems to me that negative testimony can 
have very little value. In fact, I do not see how this inquiry 
can lead to definite results in cities. In the country, where 
the doctor knows not only the families but often their beasts, 
one might come at positive results. 

Yours very truly, R T. Edes. 

68. 

Htbb Pabk. 

D£AB DocrrOB, — No, I have not, except from a tubercular 
mother. Truly yours, C. L. Edwabdb, M. D. 

A letter of inquiry in regard to the above received no 
answer. It afterwards appeared that Dr. Edwards was ilL 

64. 

Deab Dr. Ebnst, — Have never seen a case which could 
be traced to milk with any degree of probability. 

Very truly yours, E. P. Elliot. 

Dakvbbs, Felmiary 11, 1880. 

66. 
A note asking for any cases where suspicion had rested 
upon the milk received the following reply. 

Daitvbbs Luhatio Hospital, Daxvxbs, Mass., 
Febmaiy 22, 1890. 

H. C. Ebnst, M. D., Boston, Mass. 
Dkab Sm, — Your letter of the 14th, addressed to Dr. 
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Elliot, is received at this hospitaL As Dr. Elliot has gone to 
Europe and cannot answer yon at once, I yolunteer to make 
the statement which yonr letter seems to call for. For a 
period covering the past five years the ratio of deaths from 
phthisis to the whole number of deaths in this hospital is 
about ten per cent. This is, I suppose, considerably lower 
than the average ratio for the whole State. This ratio varies 
but slightly, however, in the several state hospitals for the 
insane, viz. : Worcester, Westboro, Taunton, and South Bos- 
ton. While these hospitals maintain a large population of 
chronic patients they are constantly receiving new cases. At 
the Northampton Hospital, where but a comparatively small 
number of men patients enter, the ratio for the same time, 
the last five years, is above twenty per cent. 

We had eleven deaths from phthisis and one from Bright's 
disease and phthisis during our last hospital year. Of these 
twelve patients, eight were cases of chronic insanity, three 
were cases of acute melancholia, and one had general paraly- 
sis. I believe you are engaged in a most important study 
and should be glad to assist you in establishing the facts, but 
I cannot discover a '^ scrap of evidence " at Danvers that milk 
causes tuberculosis. Very respectfully, 

Chas. W. Page, 
Physician and Superintendent. 

A note of thanks was returned for the above. 

66. 
I think that I have, but as it is matter of opinion and not 
of demonstration, I am unable to make any observations upon 
it that are of any value. I am very glad that you have 
started in this work. I wish there were some method by which 
I could aid in it, for it seems to me to be very closely con- 
nected with the public health. It has been uppermost in my 
mind for years, but I did not feel myself equal to taking hold 
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of it, and am only too happy that its importance is in a fair 
way of being demonstrated. 

Very truly yoors, W. S. Everett. 

Htdb Park, February 16, 1890. 

An appeal for details of cases where the writer suspected 
the milk supply as a cause of tuberculosis failed to meet with 
a response. 

57. 

CiHGniirATi, February 17, 1800. 

Deab Sib, — I have neyer seen a case of tuberculosis in 
which a positive connection could be established between it 
and tuberculosis in the cow (milk supply). Although not 
within scope of your question, I am convinced of the fact 
that such connection does exist. Yours truly, 

F. FOBCHHEIHEB. 
Dr. Habold C. Ebkbt. 

68. 
A letter was sent to Dr. Forchheimer, asking if he had 
seen cases where the suspicion of the origin of tuberculosis 
from milk had been aroused in his mind. This was replied 
to as follows: — 

CnronnrATi, February 19, 1890. 

Deab Dociob, — In reply to yours of the 12th, I would 
state as follows : according to my notion, tuberculosis is by 
far the most common of children's affections, — again, most 
common in a localized form. The place where it is most fre- 
quently found in them is somewhere in the alimentary tract 
or organs connected with it. Milk is the most conmion arti- 
cle of diet in children; milk contains tuberculous material 
to an extent which, according to my idea, is not properly 
estimated, so that I have the conviction that tuberculosis is 
frequently caused by milk. As to a record of cases of this 
connection, or scientific proof of the same, I should hesitate 
a very long time before I would put down any individual case 
as in evidence. Cases are not uncommon, in practice, in 



60 INFBCTIOnSNBSS OF MILK. 

which a tuberoulous mother nurses an infant which dies, 1^ 
us say, of a meningitis tuberculosa. Yet, in such a case, in 
which I am convinced that the mother has transmitted tuber- 
culosis to her child, how can I present evidence sufficiently con- 
clusive to prove that the infection has not come from another, 
extraneous source ? I have seen children who, according to the 
statement made to me, have had no other food but milk, with 
the following set of lesions : tuberculosis of the glands about 
the neck, of intestine, mesenteric glands, lungs, and meninges. 
I am justified, I think, in the conclusion that the tuberculo- 
sis was produced by a something introduced into the alimen- 
tary canaL I am convinced that it was by means of milk, yet 
I am not justified in this individual case in stating that this 
was the cause to my knowledge. In other words, I cannot 
put down such a case as one capable of exact demonstration. 

I hope I make my meaning clear. If such cases as I have 
referred to will be of any service to you, I will be very glad 
to hunt through my records for you. 

Yery truly yours, F. Fobchhedcer. 

Dr. Haboij> G. Ebnbt. 

A note of thanks was returned for the above. 

69. 

I have never yet seen a case of tuberculosis that I felt 
could be laid to milk supply, unless it was a mother's milk. 
I think that our milk supply is good, and from well-managed 
farms and good healthy cows. Respectfully yours, 

U. H. Flago, M. D., Mittineagne, Mass. 

A letter of inquiry for definite information in regard to 
any cases of transmission by means of mother^s milk failed 
to call out a response. 

60. 

283 Essex St., Lawbxitgb, Mass., Felvmary 8, 1890. 
Deab Doctor, — No, I never did ; but the jKissibility of 
tuberculosis in the udder of a cow being propagated to the 
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human race has for the last five years been a souioe of un- 
easiness to me. Yours sincerely, 

F. B. Flanders. 

61. 

Amr AsBOB, Mioh., Febmary 9, 1890. 
Not of tuberculosis, but several of Tabes Mesenterica. 

Heneage Gibbes. 

A request was sent for information in regard to the oases 

of Tabes Mesenterica spoken of above, and called forth the 

following : — 

62. 

UmvBBsiTY OF Michigan, PATHOLOoiciiL Labobatobt, 
Amr AjtBOB, February 17, 1890. 

My dear Snt, — I am under the impression that your 
views on tuberculosis and mine are opposed. I am now writ- 
ing a paper on this subject, in which I shall utilize the cases 
I mentioned. I think it would not do for the same cases to 
appear on opposite sides of the same subject, otherwise I 
should have gladly sent you an account of them. I am 

Yours very truly, 

Heneaoe GiBBEa 
Dr. Habou) C. Ernst, Boston. 

63. 
The following reply was sent to the above. 

Boston, February 28, 189a 
Mr DEAR Sib, — I regret that you should feel that you 
cannot send me an account of the cases that you spoke of. I 
hope that I am not more stubborn of conviction than most 
men ; and if I am not easily moved by striking evidence I 
am unconscious of the fact. I hope that I shall see the paper 
upon tuberculosis when it is published, and beg to apologize 
for my indiscreet intrusion upon you. 

Very truly yours, Habold C. Ebnst. 

Dr. Hbnkaqb Gibbes, Ann Arbor, Michigan. 
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64 
In reply to the above note. Dr. Gibbes writes as follows : — 

Ainr Abbqb, Febniary 25, 1800L 
Mr DEAB Sib, — I am afraid I expressed myself badly in 
my last letter to you. I have read several of your papers, and 
gather from them that you are eonvinced the tubercle bacillus 
is the cause of tuberculosis ; from this I conclude you consider 
human and bovine tuberculosis identical Now I am not sat- 
isfied on these points, and intend to use the cases I have in 
support of my argument. Your circular and letter gave me 
the idea you were collecting evidence in support of your views, 
and I could not give you my facts for your side of the ques- 
tion. Yours very truly, 

Heneaoe Gibbes. 

To the above no reply was sent, althougb it might easily 
have been said that facU are the same whichever side they 
are used upon. 

65. 

Lowxix, MftKsh 8, 1800. 

Deab Doctor Ernst, — The accompanying sample of 
milk is from a cow that has furnished milk to a child now 
suffering from meningitis (whether tuberculous or not I am 
not yet sure). I have had the cow examined by a veterinary 
surgeon. He says that the lungs sound rather suspicious, but 
the symptoms are not yet characteristic. I thought you 
would be interested to look over a sample of ^' strippings " for 
bacilli I wiU let you know the outcome of case. 
Very sincerely yours, 

J. Ajsthur Gaqe, 48 Central St. 

66. 

Shortly afterwards a seoond letter came from Dr. Gage, as 
f oUows : — 
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LowxLL, liarbh 12, 1890. 

Deab Doctor, — I sent you recently a specimen of milk, 
and I write now to tell you that the child died yesterday. 
Although no autopsy was obtained, the symptoms and course 
were sufficiently distinctive to warrant a diagnosis of tuber- 
cular meningitis. The family history is good, and the food 
consisted (aside from breast milk) only of milk from one 
cow. I shall keep the cow under surveillance, and shall be 
glad to hear whether you found any bacilli in the milk. Pro- 
vided you would like another specimen, I will procure and 
send you one. Very sincerely yours, 

J. Abthub Gage. 

Dr. Habold C. Ebmst. 

67. (^Reply to the above letters.^ 

BosTOK, Maioh 15, 1890. 
Mt deab Doctob, — I am in receipt of your letters, and 
should have answered them before this, but that I have been 
overwhelmed with work. I got the specimen of milk all 
right, and used it for inoculation and cover-glass experiments. 
If there is any result I shall be glad to let you know ; in the 
mean time please accept my thanks for your kindness and the 
trouble that you have taken. Very sincerely yours, 

Habold C. Ebnst. 

J. Abtbub Qaqe, M. D., LoweU. 

The result of this inoculation is given in its proper place, 
and was the death of three out of four of the rabbits inocu- 
lated, as shown in the record of experimental work. Early 
in May a note was sent to Dr. Gage telling him of the result 
of the inoculations, and asking if one of my assistants could 
see the cow if he came to Lowell. The reply is below. 

68. 

Lowell, BCay 8, 1890. 
Dear Doctob Ebnst, — Your letter just at hand. I reply 
at once to say that I will fill out records for you, and would 
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like to have some one come up to look over the oow widi me. 
I understand that another child has been fed on the same 
cow's milk, and I will look np the matter. 

Yours very truly, J. Abthub Gaqe. 

The records, as promised above, have never come, and one 
of my assistants (Dr. Frothingham) went to Lowell, and was 
unable to find any definite signs of tuberculosis in the sus- 
pected animaL 

69. 

Bosioir, Felvnary 7, 180a 
To mother's milk, yes ; to cow's or other domestic animals, 
no. 

Gbobos W. Galyin. 

Uaitbu States HoTXLi 

A letter of inquiry was sent to Dr. Galvin, with the follow- 
ing result : — 

70. 

BoRoar, Febcuiy U, 180a 

H. C. Ebnst, M. D. 

Deab Sm, — The only case to which I can refer you is at 
13 Edinboro Street. Ask for Mr. Clark. I have had sev- 
eral cases which, to my mind, were tuberculous, through the 
mother's milk. I may be able to furnish one more as soon as 
I ascertain the condition of the child. I told Mr. Clark to 
expect you or your assistant. Very truly yours, 

Geobgb W. Galvin. 

A letter of thanks for this note was returned, and Dr. 
Jackson visited the family, sending in the following note of 
the case: — 

^^ A boy six years old, — tuberculous. Nursed by his 
mother, who, while nursing him, developed a cough, and died 
three years later of pulmonary tuberculosis." 
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71. 

Never, never, never. It may be possible, but not probable, 
unless the cow has been dissipated, and a free user of alco- 
holic drinks I 

T. Gabceau. 

ROZBITBT. 

72. 

SpSDfGFiEiJ), February 8, 1890. 

Dr. H. C. Ebnst. 

Deab Sie, — In answer to your printed query, No t (I 
understand your germ theory, with milk for a vehicle.) But 
I have a case of a woman in my own family who has ohronio 
tuberculosis, and who had ^^la grippe," followed by pneu- 
monia, or second stage, and who took no medicine but milk, 
constantly sipping it night and day, according to her whim. 
She is able to be about the house, and is better than before 
the " grippe." She is seventy-three years old. 

Yours, W. W. Gaednee. 

78. 

GiiOUCBSTBB, February 15, 1890. 
Deae Doctoe, — In answer to your circular I would say 
that I have had no case which could be satisfactorily traced 
to a milk supply as a cause. Yours truly, 

A. S. Gaeland. 

A note of inquiry in regard to any cases where suspicion 
was aroused received no reply. 

74. 

QuoroT, Mass., February 7, 1890. 
Deae Doctoe, — A child about ten months, bottle-fed, 
developed tuberculosis and died. The cow from which the 
milk was obtained died of tuberculosis a few weeks after- 
wards. Yours very trulj^, 

J. A. Goedon, M. D. 
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A request to Dr. Grordon for any further details in regard 
to the case mentioned above, brought this reply : — 

76. 

Mudi21,189a 

My deab Doctor Ernst, — In reply to your note of 
February 10, relating to the question of tuberculosis and the 
milk supply, I am very sorry to say that I have no notes of 
the case I mentioned, although my memory serves me fairly 
well as to the main facts, which are as f oUows : A child of per- 
fectly healthy parents, with no hereditary or present histoiy 
of consumption, wasted and died with symptoms pointing 
unmistakably to tuberculous disease. After the death of 
the child I ascertained that the cow which had supplied the 
milk, which had been the exclusive diet of the child for sev- 
eral months, had had a cough for some time, and died with 
signs and symptoms of pulmonary tuberculosis a few weeks 
afterwards. Yours very truly, 

J. A Gordon. 

A note of thanks was returned to Dr. Grordon for his letter. 

76 a. 
Since the relation between tuberculosis and milk has been 
under discussion, I have had lit^e or no experience with 
tubercular disease, but my answer to the question proposed is 
No. 

R. M. Hodges. 

406 Beaoon Stbekt, Bostov. 

A letter of thanks was sent to Dr. Hodges, with ''a request 
for any suspicious cases of tuberculosis coming in infants 
from nursing tuberculous women, that he might have seen. 
He replied as follows : — 



INFECnOUSNESS OF MILK. 67 

766. 

408 BsAooK Street, February 10, 189a 
Deab Doctoe Ernst, — I have never had "reason to 
suspect the occurrence of tuberculosis in an infant after, 
and because of, nursing a tuberculous mother." My experi- 
ence is small as to families in which there have been children 
of tuberculous mothers whom I have had for long periods 
under my care or observation. I have always forbidden nurs- 
ing where I suspected tuberculosis in the mother. I have 
always scrupulously stopped the nursing of babies by wet- 
nurses with a cough, and have done this on general principles, 
which I suppose must have led other physicians to do the 
same thing. Did you get Dr. Morrill Wyman's opinion on 
the question ? Yours sincerely, 

E. M. Hodges. 

A note of thanks was returned to Dr. Hodges for his letter. 

76. 

February 11, 1800. 

Dear Doctor, — I have not seen personally a case where 
I thought tuberculosis was traceable to milk supply as a 
cause. Eegretting that I am tmable to assist you, I am 

Yours respectfully, E. E. Holt. 

POBTLAKB. 

A note was sent to Dr. Holt asking for reference to any 
one who had seen such a case, and he kindly sent the follow- 
ing:— 

77. 
Dr. Geo. H. Bailey will give you details of cases. 

Upon writing to Dr. Bailey for any information he might be 
able and willing to give, he replied by the following letter : — 
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78. 
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Stats Vbtkbixabt Subobov, 
PoKiuaas Febniavy 15, 189(X 

Mr BEAB DoGTOB, — YooTs of the eighth was leoeived 
during my absence from home. In answer to yoor inquiry, 
*' If I have ever seen a case of tuberculosis which it seemed 
possible to me to trace to milk supply as a cause," I feel per- 
fectly warranted in answering *^yes.'' I have a case now 
under observation where, about a year ago, I condemned a 
tuberculous cow, that proved upon post-mortem to be an ad- 
vanced case of pulmonary tuberculosis. The milk from this 
cow was the sole supply of the family (a man and his wife), 
and although there is no history in the ^unily of the woman, 
that can possibly be traced to phthisis, she is in an advanced 
stage of consumption, as I have every reason to believe from 
the direct use of the milk of the cow that I condemned. I 
have had another case that closely approximates to the above, 
but where the history involves the grandparents of the sub- 
ject. I send you my report of 1888, although I suppose the 
subject treated on pages 10, 11, 12, 13 are perfectly familiar 
to you. lam very truly yours, 

Geo. H. Bailet, D. V. S., 

State Veterinary Surgeon. 

A note of thanks was returned to Dr. Bailey for his letter 
and report 

79. 

Newabk, N. J., February 7, 189a 

Deab Sib, — Have always believed in the infectious char- 
acter of tuberculosis, and published a pamphlet and article in 
the ^* American Journal of the Medical Sciences '' some years 
before Koch's discovery, and while I believe that milk from 
a tuberculous cow might infect, have never yet been able to 
demonstrate it. Yours truly, 

Edgab Holden, M. D. 
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A letter of thanks, with a request for a reference to his 
paper, was sent to Dr. Holden, but there was no reply. 

80. 

2.7. W. 
No, I never have. I remember that Crookshank showed 
me a large tuberculous cow's udder at his laboratory at 
King's College, London, in June, '88, but cannot remember 
whether the milk had caused human tuberculosis or not; I 
think it had. Could you not write to him ? 

H. A. Habe, Philadelphia. 

In accordance with the suggestion, a note was sent to Dr. 
Xlropkshank, and the following note was received from him. 

81. 
EiNO*8 CouLEOB^ LoiiDOV, Maidi 20, 1890. 
Deab Sm, — I have just returned from Egypt, and hasten 
to reply to your letter. I have fiot seen a case. I send you 
a copy of my report (Local Goyemment Board), in which 
you will find information bearing upon this important sub- 
ject ' Yours very truly, 

Edgab M. Cbookshank. 

Habou) C. Ebnst, Eiq. 

Thanks were returned for this note, and for the report, 
which will be found mentioned in its proper place. 

82. 

PmLADBLPHIA. HoBPITAIm 

Deab Doctoe, — I know of no case of tuberculosis trace- 
able to infected milk. It seems to me that very exceptional 
opportunities for observation would be needed to enable one 
to detect such an origin of phthisis. Yours truly, 

F. P. Henbt. 

PsDOiAixBLPmA, Febrnwj 7, 1890. 
ie86 Loenrt Street 
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88. 

Deab Sm, — Only one case wlieie it seemed possflJe to 
connect tuberculosis with a milk supply, — and this not con- 
dusive. Yours, etc, W. L. Hall. 

A letter of inquiry for data in r^ard to this case failed to 
receiye a reply from Dr. HalL 

84. 

No, though we have tuberculous cows in many of our 
dairies. Have seen cases of tuberculosis which could only 
be caused by infection from some source. If you have not 
done so, would suggest that you write to Dr. A. H. Bose, 
U. S. Veterinary Surgeon at Littleton, Mass. 
I am yours truly, 

Benj. H. Habtwell. 

Atbb, Mas&, Felnmuj 7, 1800. 

84 a. 

Pauob, Fdlnriiaij 7, 1890. 
Deab Doctob, — No, I never have, and have never looked 
for anything of the kind, my especial attention never having 
been directed that way until my investigation of tuberculosis, 
etc., for material for paper read by me on Wednesday in 
Boston. I shall look out from this time. 

Yours, Wm. Holbbook, M. D. 

86. 

HTAxinB, Mifls., Fdlnriiaij 8, 1800. 

Habold C. Ebnst, M. D. 

Deab Sm, — Have not had a case traoeable to the milk 
supply, though I have suspected it. 

E. E. Hawes, M. D. 

A letter of inquiry about cases where such an origin of the 
disease was suspected received no reply. 
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85a. 
Yes, one case. Yours truly, C. M. Hulbebt. 

South Dsmkis, February 7, 1890. 

Of course a letter was sent to Dr. Hulbert asking for de- 
tails of this one case, but no reply was ever received. 

856. 
Dr. Ernst. 

Deab Sib, — Several suspicious cases liave come under 
my observation, but opportunities for a full investigation were 
not afforded me ; therefore I am not sufficiently certain to be 
sure. Yours truly, W. H. Hull. 

86 c. 

Nkwtonyillb, Mass., February 8, 180Q. 

Dr. Ebnst. 

Deab Sib, — Have never seen a case of tuberculosis that I 
could trace to a milk supply as a cause, and have never seen 
any evidence that tuberculosis could be communicated by 
contagion. Very truly yours, 

Ons E. Hunt, M. D. 

95 d. 
Dr. E. D. Hutchinson, Westfield, Mass., writes, ^^ After 
an active practice of fifteen years, most decidedly no." 

86. 

88 Ghablbs Strbbt, February 7, 1800. 
Deab Doctob, — I regret I have no new statistics on the 
subject, yet from several cases I had become suspicious that 
tuberculosis originated in the child from nursing, and there- 
fore have for a long time insisted that where the mother was 
suffering from tuberculous disease that the infant should be 
reared " by hand." Very truly yours, 

Chas. E. Inches, M. D. 
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A letter asking for more exact details from Dr. Inches 
called out the following reply: — 

87. 

88 Chablu Stbeit, Febmwy 18, 189a 
Dear Doctob, — I am sorry I can give you only my sus- 
picions, and the consequent prohibition of nursing by tuber- 
culous mothers. Of course it is probable that the tubercu- 
lar disease in the infant may be hereditary, and not due to 
bacilli in the mother's milk. I have no records on the sub- 
ject Very truly yours, 

Chas. E. Inches, M. D. 

Thanks were sent to Dr. Inches for the above. 

88. 
My bbab Doctor, — In reply to your circular letter I 
beg to say that while I do not know that the milk supply has 
been the cause of tuberculosis that has fallen under my care, 
neither do I know to the contrary. The bulk of our milk 
supply comes from a great distance and it would be difficult 
to trace a suspected milk to its source. Begretting that I 
cannot help you, believe me 

Most truly yours, 

Chas. Jenbett, Brooklyn. 

89. 
Deab Sm, — I have no facts that I could prove, but that 
one cannot expect from those who practice in large cities, 
where the source of the milk cannot be traced. 

Very truly, A. Jacobl 

A request for any cases where suspicion was aroused 
received no reply from Dr. JacobL 
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89 a. 

My dear Doctob, — In replying in the negative to your 
question, I desire to express my great interest in the subject 
which is engaging your attention. While firmly convinced 
that many cases of tuberculosis in children which I see, have 
their origin in infected milk, such a genesis is exceedingly 
difficult to demonstrate in a great city, with its milk supply 
drawn from so many sources. I have had some impleasant 
experience with the prevalence of the disease in even the most 
carefully selected herds. Suspecting its presence in my 
brother-in-law's herd, the opinion was confirmed by killing 
the entire herd (11), and finding on autopsy, tuberculosis, 
in every degree of severity, in all its members. I am 

Yours very truly, Francis P. Kinnicutt. 

42W.27THSr.,N.Y. 

A note of thanks was sent to Dr. Kinnicutt for his letter. 

90. 

Bkllkvub, FLOBmA, Febniavy 10, 1890. 

H. C. Ebnst, M. D. 

Dear Sir, — Your inqidry at hand. I have never seen in 
my practice a case of tuberculosis that I thought I could trace 
to the milk supply, but I believe that such cases do occur. 

Yours, C H. Eniqht. 

90 a. 

Chkbaw, S. C, February 18, 1800. 

Harold C. Ernst, M. D. 

Dear Doctor, — Your letter in reference to tuberculosis 
which it seemed possible to trace to a milk supply as a cause, 
has been received. In reply I beg to be aUowed to report 
briefly the following case that came under my observation. 
On the tenth of April, 1869, Mrs. A. J. L., a strong healthy 
woman, in the higher walks of life, aged 22 years, gave birth 
to a strong, vigorous male child, weighing ten and one half 
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pounds. This lady had always enjoyed excellent health, and 
there was never a single case of pulmonary disease known 
among her ancestors, on both sides for three generations. 
They were all long-lived people. She was very ill after her 
confinement, partly from some neglect or mismanagement 
during her lying-in, and never nursed her child a single 
time. I saw her in consultation on the eighteenth of April, 
eight days after her accouchement, and found her in a de- 
plorable condition. . • . She died the next night, — nineteenth 
of ApriL 

Mrs. B. C. W., aged nineteen years, gave birth to a dead 
infant on the eighth of April, two days prior to Mrs. A. J. L.'s 
confinement. Having an abundant supply of milk, Mrs. R. 
C. W. offered to nurse the child of her friend and near 
neighbor. I remonstrated against this, but with no effect 
Mrs. B. C. W. was well advanced in pulmonary consumption. 
This I know positively, for I had examined her lungs, and 
prescribed for her from time to time. Both parents and two 
or three brothers of Mrs. B. C. W. had died of pulmonary 
disease. At the age of twenty months, this vigorous child of 
Mrs. A. J. L. began to pine and show signs of a want of thrift 
and vigor. At this age it had a troublesome cough, which 
continued with more or less severity till ten or eleven, when 
it had a hemorrhage. It had several hemorrhages and died 
in its fourteenth year. I made an autopsy of the child and 
found both lungs riddled with tuberculous deposits. Mrs. B. 
C. W. died when twenty-four years of age. I made an 
autopsy of her case, and found her lungs in a similar condi- 
tion to those of her foster-child. 

I pronounced this an undoubted case of tuberculosis being 
transmitted through the milk of the woman who nursed the 
child. ... If these facts I have stated will be of any service 
to you, I shall be glad to know that I have aided you in your 
laudable work. If I can serve you further, please command 
me. Very truly yours, 

COBNELIUS EOLLOCK, M. D, 
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A letter of thanks was sent to Dr. KoUock for his interest- 
ing letter. 
^ 91. 

402 Wadungton At6., Maidi 6, 189a 
• . .In reply to your question I would say that I have 
never seen myself a case of tuberculosis directly traceable to 
milk supply. Truly yours, 

Paul H. Eetzshmab, Brooklyn. 

916. 

Yes, but not with scientific accuracy. There were three 
cases which came under my care from another. All died. 
No other cause tenable. J. A. Kite, Nantucket, Mass. 

A letter to Dr. Eate asking for further details of these 
cases was not replied to in any way. 

92. 
Dr. O. King (Franklin, Mass.) writes : Never had any rea- 
son to think that milk was the cause, in the remotest degree, 
of tuberculosis. 

98. 
Dear Sib, — In reply to your inquiry as to the causation 
of tuberculosis by milk, I would reply that I have never seen 
a case in which I have traced the connection. My practice, 
however, is a special one, and it is a rare thing for me to see 
these diseases at aUL I see with great pleasure that you are 
interesting yourself in this important inquiry. 

Yours very truly, Benjamin Lee. 

A letter of thanks was returned to Dr. Lee for his expres- 
sion of interest 

94. 

To Habold C. Ebnst, M. D. 

I have never seen a case of tuberculosis with any proof that 
it was due to food conveyance, nor in which it seemed possi- 
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ble to trace to milk snpplj, — the best of all foods for those 
liable to phthisis. Bespectfnlly, 

J. B. Lkamino, M. D., 

18 West 88th Street, N. Y. 

d5. 

PmuLDKLPHiA, Febmary 19, 1890. 

I am not aware that I hare ever seen a case of taberculosis 
traceable to a milk supply as a cause. Of course this inquiry 
does not apply to a want of sufficient supply of milk to the 
infant, which is no doubt a frequent cause of disease. 

Jambs J. Leviok. 
96. 

CovwAT, Febnnvy 7, 1890. 

Deab Sm, — I have not, but am on the watch, as two of 
OUT farmers have tuberculosis in their bams. 

Yours truly, 

Db. J. B. Laidlet. 

A letter of thanks and request for any further information 
that might arise was sent to Dr. Laidley. 

97. 

Deab Doctor, — I have never been able to trace a case 
of tuberculosis directly to the milk supply. It may be of 
some interest to you to know of a man that kept a cowwithin 
the city limits. She was tuberculous; gradually lost flesh 
until she was little else than skin and bones. Being fed on 
*' brewers' grains,'' her milk was sufficient for two families. 
In one family there were two adult sons; both took this milk, 
both became sick, one or both are dead of consumption. 
Others saw the cow and would not take her milk; of these 
none were ilL Yours truly, 

HxsRY F. Lbonabd. 

181 Tbxxoiit Strbbt, Boeiov, 
February 7, 189a 
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A request for further information received the following 

reply : — 

98. 

781 Tbbmout Stbbst, February 11, 188a 
Deab Doctor, — Yours received. I regret to say I can 
write nothing more definite than you learned by the postal- 
card. My patient, the observer and informer, is now in Cal- 
ifornia. The two consumptives are dead, and probably the 
cow also. I read with interest the articles you refer to. If 
possible to learn more of this case I will send you word later. 
Yours sincerely, Henbt F. Leokabd. 

99. 

Haykrhill, Ftibnaxj 17, 1800. 
Deab Doctor, — I don't think I quite understand what 
you mean by " a milk supply." If you mean a milk diet, I 
think I have ; if you mean something else, I don't know. 
Bespectfully, 

Oliver S. Lovejot, M. D. 

A letter of inquiry and explanation was sent to Dr. Love- 
joy, but did not elicit a response. 

100. 

Newtok HiamiAJipfl, Febmary 8, 1800. 
In answer to your inquiry, I have seen no case of tubercu- 
losis where it was evident that a milk supply was the cause. 

J. D. LOVEBINQ, M. D. 

A letter asking for suspicious cases received no reply. 

101. 

Deab Doctob, — A case of the kind has never come 
under my personal observation. 
Truly, 

P. A. MOBBOW, 

66 West 40th Street, New York. 
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A lequest for information concerning any oases occurring 

to others which Dr. Morrow might have heard of, received no 

reply. 

102. 

PmuLDXLPHiA, Pa^ 1417 Walnut Snuutr, 
Febnurj 10, 189a 

D£AB Doctor, — I know of no case of tuberculosis caused 
by the use of cow's milk in my individual experience. 

Yours truly, Alex. W. Macoot. 

A letter asking for any inf onnation of cases heard of was 

not replied to. 

108. 

Deab Doctor, — In answer to your circular note in re- 
gard to the transmission of tuberculosis from cow to man, I 
would say that I have never seen a case in which such trans- 
mission could be demonstrated beyond the possibility of 
doubt. Yours very truly, 

John W. Mackenzie. 

Febnaiy 17, 180a 

A request for information of any cases where suspicion was 
aroused of the causation of the disease by milk received this 
reply : — 

104. 
005 NoBTH Chablbs Stbbbt, Haxeh 8, 1800. 
Dear Doctor Ernst, — I would have answered your 
note sooner, but have been away from home and have not had 
the opportunity to do so. I am afraid that I misled you in 
my postaL The data, if such a term can be applied to them, 
in my possession are absolutely valueless in evidence, and I 
must therefore say that I have never seen a case in which 
there was reason to believe that the disease had been trans- 
mitted from one of the lower animals. Wishing you success 
in your researches, Veiy sincerely yours, 

John W. Mackenzie. 
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105. 

Dear Dootob, — I regret that I cannot give yon any def- 
inite information from my experience. I have seen cases 
that might have come from milk supply, but under the pres- 
ent system of obtaining milk it would be impossible to prove 
anything. Yours truly, 

B. C. Macdonald, M. D. 

106. 

Tubnbb'8 FAX.L0, Ma88., FeliTDary 10, 1800. 

Dr. H. C. Ebnst. 

Deab Sib, — Would say in reply to your inquiry that I 
have never known personally a case of tuberculosis traceable 
to a milk supply. Very truly yours, 

C. C. Messeb. 

A letter asking for any cases where the suspicion had been 
aroused in the minds of others, and which Dr. Messer had 
heard of, received the following reply : — 

107. 

TuBNEB*8 FAMSf Ma88., F^bnurj 19, 1890. 

Harold C. Ernst, M. D. 

My dear Sir, — Am sony to say that my reply to your 
inquiry in regard to tuberculosis in milk evidently implied 
more than I intended. Have no definite knowledge upon the 
subject, only the general impression that it is so, obtained 
from reading and conversation. Wish that I could help you 
to some points upon the subject. 

Very truly yours, C. C. Messee. 

108. 

HoLTOKB, Febmary 18, 1890. 

Dear Sir, — In answer to your inquiry I must say that I 
never did see a case of tuberculosis which could be traced to 
milk, and I suppose I never will, for the question in the 
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piesent status of our knowledge can no more be demonstrated 
than the presence of Connecticut Biver water in the middle 
of the Adantic Ocean. 

Bespectfully yours, 

W. W. MrnviEB. 

To the above tlie following answer was returned: — 

109. 

BosTOV, Febmarj 1^ 1890L 
Sm, — I am obliged to you for your answer to my circular 
letter in regard to tuberculosis and milk, and regret that it 
does not meet with your approvaL Permit me to remind yon 
that no advance would ever be made in scientific subjects if 
one should hesitate to undertake the investigation of subjects 
as recondite even as the search for the waters of the Connect- 
icut in the middle of the Atlantic Ocean. 

Very truly yours, Habold C. Ebnst. 

110. 

212 No. Maik St., PBOvmEHOB, Felnmuj 10, ld9a 

Dr. H. C. Ebnst. 

Deab Sib, — Have never seen a case of tuberculosis which 
could even approximately be traced to milk. It has fallen to 
my lot in the last three years to watch to a termination sev- 
eral cases of phthisis in the same family in which there seemed 
to be little doubt that each case in succession was an instance 
of contagion occurring in persons whose respiratory organs 
furnished a favorable soil. The second case occurred in a 
man who had, just previous to the contagion, passed a most 
searching examination when applying for insurance in the 
Mutual Life of New York. Yours truly, 

W. L. MUNBO. 

A note of inquiry sent in regard to the cases spoken of 
above was replied to as follows : — 
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111. 
212 No. Maut St., FftovmuFOB, Febroary 20, 1880. 

Dr. H. C. Ernst. 

Deab Sib, — Yours of the 14th inst. at hand. The paddo- 
ulars of the cases of which I spoke were as follows, as nearly 

as I can give them just now. Amy, wife of Dr. W. W , 

of New York, returned to this country after several years' 
residence in Europe, about October, 1886, in an advanced 
phthisical condition. Her father and mother are living at an 
advanced age. No deaths from phthisis in immediate fam- 
ily. TaU, thin, narrow-chested, and general phthisical aspect. 

Besided here mostly with her brother-in-law, A. H. A . 

Inhabited same rooms as rest of family, no attempt at quar- 
antine being made. Expectoration moist and abundant, gen- 
erally received in an open cup, not disinfected* Whole house 
kept habitually at a temperature of 80 F. or over. Died in 
March, 1887. A. H. A ^ similar physique, family his- 
tory fair, passed a careful examination for life insurance for 
a large sum in Mutual Life, about 1885 or 1886. Never 

rugged, but very seldom sick. Shortly after Mrs. W 's 

death began to show symptoms (never correctly interpreted 
by his then attending physician). By July 4th had marked 
cough, with expectoration ; unable to attend steadily to busi- 
ness. Ean through all of the stages, symptoms developing 
somewhat slowly, and died 'March, 1889, having been prac- 
tically bed-ridden for six months. Mary N. A , wife of 

preceding, and sister of A. W ; same build, intellectual, 

but of highly excitable nervous organization, with a decided 
tendency to hysteria; was constantly with her sister; slept 
with her husband until September, 1888, about six months 
before his death ; cared for him throughout. About Septem- 
ber, 1888, developed a slight, persistent cough. Examination 
of chest showed process already active. Progressed during 
winter and spring. From June to September, 1889, was away 
inland. Betumed saying she had been perfectly well during 
summer. Physical examination showed a rapid advance of 



82 iNF^cnonsNESB of milk. 

the disease, however. Wlule laying plans for a winter in 
Colorado, her little girl was taken sick with typhoid. Before 

her convalescence, Mrs. A was herself taken sick, had a 

two weeks run of fever of moderate severity, followed by two 
exceedingly severe relapses of two weeks' duration. Daring 
the existence of typhoid symptoms, cough and expectoration 
disappeared, and no rales were heard. Period of convales- 
oence ushered in as usual, but hectic supervened directly upon 
subsidence of typhoid fever; phthisical symptoms returned 
with redoubled force ; patient never left bed, wasted rapidly, 

and died January 21, 1890. Amy A , child of A 

and M , six years old, slept with her mother for four 

months before being taken sick with typhoid. During fever 
had considerable cough, and moist rales were heard. Signs 
now negative (takes cold very easily), but if any lesion exists 
it is quiescent. 

If above notes should be of sufficient interest, I can with- 
out much difficulty procure more accurate data in many direo- 
tions, 6. ^., remote family history. 

Very truly yours, W. L. Munbo, M. D. 

A note of thanks was returned to Dr. Munro for the letter 

given above. 

112. 

While believing for many years that our milk supply might 
be a prominent factor in the dissemination of tuberculosis, I 
have never found an opportunity for demonstrating such a 
relationship. Abthub H. Nichols. 

55 Mt. Yebkov St., Felmiary 7, 1880. 

113. 

RooKPOBT, Mass., Febroary 10, 1890. 
Have never seen a case from which I could wholly exclude 
contagion (personal), heredity, and the evils of moist and 
otherwise bad location. But have seen several, two in partic- 
ular, in which I strongly believed the cause might be found 
in the milk of tuberculous cows. 

Respectfully, O. H. O'Brien, M. D. 
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A letter of inquiiy was sent to Dr. O'Brien, asking for any 
details he could give in regard to the cases spoken of above. 
The answer received was as follows : — 

114. 

RooKPOBT, Ham., February 14, 1880. 
Deab Sir, — In reply to your favor of the 14th, current, 
in which you ask for details of two cases of tuberculosis whose 
cause, as I thought, might have been found in the milk of 
affected cows, I can only give the facts as I remember them 
after the lapse of more than fifteen years. Although on re- 
call they seem trifling and altogether inconclusive, I will state 
them as well as I can, and you may attach what weight you 
think proper to them. 

1. Mr. J. G , aged thirty-three years, family history 

good, no phthisis as far as I could discover, both parents liv- 
ing in healthy old age, moved with wife and three children to 
a new location. Tenement near a fish wharf ; lot in front of 
house a rocky swamp. He was poor, and the family were ill- 
provided. He and his wife, soon after change of residence, 
sickened and died of phthisis, very acute in both cases. 

2. Mr. de G , a French West-Indian by birth, family 

history imknown, had lived in a house a few rods from the 
former, with the same accidents of surroundings, for sixteen 
years. Soon after the death of No. 1, this man took ill with 
pulmonary consumption, and died after a brief course of the 
complaint Two daughters, fair and plump girk, ages about 
sixteen and nineteen, sickened and died soon after from the 
same disease. Now I learned that both these families had 
been using the milk obtained from the same cow. This cow 
had the reputation of being an extraordinary ** good milker." 
I often saw the cow. She was poor as a cow could well be ; 
looked starved and sick, although I knew that she was well- 
fed. At the time I asked myself the question, was the milk 
the vehicle of tuberculous disease ? From these meagre data 
I was, and am of course, unable to answer it, at least affirma- 



84 iNFBcnonsNBSS of milk. 

tivelj. All I can say is, that there appeared to be some 
grounds for such a suspicion. It is fair to add that two, I 
think three, deaths, occurred soon after (within four years) 
in the same near neighborhood, when the milk of the cow in 
question could not have been the cause. I am firmly per- 
suaded that tuberculosis (phthisis) is a communicable disease 
in other ways, and perhaps more frequently, than by heredi- 
tary transmission. I remain, sir. 

Yours very respectfidly, O. H. C. O'Bbeen. 
Mr. Habold C. Ebiist, Habtabd Msdioal School. 

116. 

Spkhgeb, MiM., Felmiary 15, 1890. 
Dear Sib, — I have never seen a case of tuberculosis which 
I could trace directly to a milk supply as a cause. 

Yours, E. W. Norwood. 

A note of thanks was sent to Dr. O^Brien for his letter 
(114), and a request for any cases of suspicion on the part of 
Dr. Norwood received no reply. 

116. 
Have never seen a case where the connection was at all 
clear. In some cases have had strong suspicions. 

Very truly, J. C. D. Pigeok. 

Bqzbubt, FebruBrj 8, 1890. 

A letter asking for information in regard to the cases 
where milk was suspected as a cause of tuberculosis received 
no reply. 

117. 

PmLADKLpmA, February 10, 1800. 
Deab Sir, — No, but I do not feel that I have paid suffi- 
ciently close attention to this question in all cases under my 
observation to render my negative report of any statistical 
value. Yours truly, W. Pepper. 
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118. 
Habold C. Eenst, Esq., M. D. 

Dear Doctob, — I have never in all my practice seen a 
case of tuberculosis which I could trace to a milk supply 
from the cow or goat. I have g^ven much consideration to 
the subject, and have tried to investigate it. 
Very resp. and truly yours, 

Wm. H. Panooast, M. D. 

1100 Walnut St., Phil4., Febroary 9, 1880. 

A note of thanks was sent to Dr. Pancoast in return for 
the above. 

119. 

CmooPKB, Ham., Mazoh 12, 180a 
Dr. H. C. Eenst. 

In answer to your question regarding tuberculosis, I can- 
not say that I have been able to trace any case to the milk. 
For the most part, in the country here, our milk is from 
healthy animals. Yours very truly, 

F. F. Pabkeb. 

120. 

DoBOHXSTBB, Felmiary 8, 1880. 
I have seen many cases of tuberculosis, but none, I think, 
where I could not trace a family history as a presumable 
cause rather than any milk supply. Still I have no doubt 
that milk from tuberculous cows could be infectious. 

Bespect. F. S. Passons, M. D. 

120 a. 
Dr. F. F. Patch (Boston, Mass.) writes, ^^ Nothing approach- 
ing it'* 

121. 

BosTOK, FeVnuury 8, 1880. 

Deab Doctob, — Excuse me, I never use a postcU-ccttrd. 
I have made many thousand microscopal examinations of 
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milk within the last twenty-five years. I liave had a large 
number of patients that have had tuberculosis, but have never 
been able to trace its cause to a milk supply, although I have 
been looking for a cause. Yours truly, 

A. F. Patteb. 

122. 

W0ROB8TSB, February 11, 1800. 

I have never seen a case of tuberculosis which seemed to 
have any connection with milk supply. Worcester cows are 
all healthy I C. A. Peabody. 

128. 

LiTTLSTON, Mass., Febmaiy 12, 1890. 
Deab Sib, — I have never been able to trace to a milk 
supply as a cause of tuberculosis. The cows are usually 
healthy and well fed, — hence good milk. We have but little 
tuberculosis in this town. Yours truly, 

B. H. Phelps. 

124. 

Dr. H. C. Ebnst. 

Deab Sib, — I cannot state positively that I have ever 
seen a case of tuberculosis which could be traced to a milk 
supply as a cause, with absolute certainty. 

Very truly yours, E. B. Pbescott, M. D. 

Nashua, N. H., Febnuury 8, 189a 

126. 
A note asking for further information from Dr. Prescott 
was answered as follows : — 

Nashua, N H., February, 1890. 
Deab Doctob, — The cases I had in mind when I an- 
swered your circular letter, occurred some fifteen or twenty 
years ago, when I was in general practice in New York city, 
and were dispensary cases. But it was so long ago, that the 
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evidence, facts, and details are wholly gone from mind, and I 
am unable to recall anything which would be of service to 
you at the present time, which for your sake I very much 
regret. Very truly yours, E. B. Pbesoott. 

A note of thanks was sent for the above. 

126. 
Baltihobb, all Na Calvkbi St., Febroary 10, 1890. 

Deab DocroB, — I have no personal knowledge of any case 
of tuberculosis which was traceable to infected milk. 

Very truly yours, Geo. H. Boh£. 

Dr. H. G. Ermst. 

A letter to Dr. Roh^, asking if he had information of any 
suspected cases, received the following reply : — 

127. 

Baltdcobb, 611 No. Galvxbt St., FeVnuurj 17, 1800. 

My deab Doctor, — Dr. Wray, the state veterinarian of 
Maryland, whose office is in this city, spoke a few days ago 
of a family owning a number of cows, a large proportion of 
which were tuberculous. The family were likewise tubercu- 
lar. He was not ready to say that there was any connec- 
tion between the tubercular herd and the consumptive family. 
Possibly more detailed information, which he would doubtless 
be glad to give, would enable you to decide whether this 
instance is of any use to you. Should I get on the track of 
any cases likely to be of any interest to you, I will bear it in 
mind and will write to you about theuL 

Very truly yours, Geo. H. Boh£. 

Dr. Harold G. Ebkst. 

Neither a circular letter sent to Dr. Wray personally, nor 
an api>eal to Dr. Roh^ to ask about the cases spoken of above, 
met with any response. 
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12& 

N. Y., 87 W. 85tbSt^ FelviunTS, 180a 
Deab Doctor, — It is difficult to answer your qnestioii 
categorically. I have certainly suspected at times that the 
milk supply was one of the causes of tuberculosis. I never 
have been able to satisfy myself that it, by itself, was the 
efficient cause. Yet I can well understand that it may be. 
Yours, Beverly Bobinson. 

A letter was sent to Dr. Bobinson asking for any cases in 
which he had suspected milk as a cause of tuberculosis, and 
the following reply was received : — 

129. 
Nbw Yobk, 87W. 35THST^Fe1viun7 22,189a 

Dear Doctor, — I am afraid I cannot reply to your ques- 
tion in any such way as to be satis&ctory, or of any real 
value. I have no recorded histories, or any positive facts to 
relate. 

I have merely remarked that children have lost flesh and 
strength at times, without assignable cause, and with a very 
dear hereditary history. In such instances when the parents 
were closely questioned, I have found occasionally that the 
children were fed almost exclusively on milk. Now, when 
the source of the milk supply was inquired into, it was dis> 
covered that it was from a locality where I had reason to 
suspect that there was little or no intelligent supervision of 
the cattle, and where from the poverty of the people and 
their bad hygienic surroundings I premised that there might 
be tuberculous cattle in the herds. 

You perceive at once that this statement offers little to a 
scientific inquirer in the way of real acquisition. It is, how- 
ever, the best I can send you. I feel like adding that I 
regret my postal, as it may have given rise to some misappre- 
hension in regard to the sum of my knowledge. It is now 
my practice, however, in cases of bottle-fed in&nts, to use 
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eveiy possible preoantion in regard to the cow or cows wlio 
furnish the milk supply to the child. I consider auscultation 
of the lungs of the cow by a well informed veterinary to be 
one of the best means at our command^ of detecting tubercu- 
lar disease in its incipient stage. If this examination be 
positive as to its revelations, I shall hereafter direct that 
another cow be called upon to furnish the milk, and the 
diseased cow be isolated or gotten rid of altogether. At a 
more advanced stage of tuberculous disease in the cow, and 
always as an additional test, I believe expert examination of 
the milk, in view of your researches, should be insisted on, to 
recognize, if possible, the presence of the bacillus tuberculosis. 
Sincerely yours, Beverly Bobinson. 

A note of thanks was sent to Dr. Bobinson. 

180. 

Ghattamoooa, Tkkh., February 6, 189a 
Deab Dootoe, — There are so many chances for error in 
the search you are making for proof that tuberculosis maybe 
communicated through a milk supply, that, notwithstanding 
the full warrant for perfect faith in this factor, I fear you 
will not be able to find a case that will stand the severe test 
that must be given in the interest of medical truth ; I mean, 
to exclude every other cause or carrier which might be pres- 
ent in the nursery, in the household, in the schoolroom, in 
the street, in the workshop, factory, church, theatre, etc., etc. ; 
indeed, in a himdred other ways through which the b. tuber- 
culosis may be carried and find lodgment in the human body. 
I have just completed examinations of tissues from two cows 
— the material, limgs, mammary glands and sputum having 
been sent to me for that purpose from Michigan — in which 
typical specimens of bacilli of tuberculosis were present. 
I shall look for the result of your proposed task with much 
interest Very truly yours. 

Jab. E. Beeves. 
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A note of thanks was sent to Dr. Beeves for this oonmmni- 
oation. 

181. 
No, although I believe strongly in the transmission of 
tuberculosis by milk, yet I have never seen a case in which I 
could trace the disease directly to that cause. 

P. G. BoBiNSOK, St. Louis. 

131a. 
Bo0TON CiTT HospiTAi., FebmBTj 15, 1890. 
Dr. H. C. Eenst, Harvard Medical School. 

Deab Doctob, — In reply to your circular letter, I would 
say that after inquiry amongst several of our more recent 
house officers, and also among the visiting staff, I cannot iBnd 
that we have ever had a case of tuberculosis here which it 
seemed possible to trace to a milk supply as a cause. 
Yours very truly, 

G. H. M. BowE, Superintendent 

A note of thanks was sent to Dr. Bowe for his note and 
the trouble he had taken. 

182. 

No. 28 East SBth Street, New Tobk, 
February 11, 1890. 

My deab Db. Ebnst, — ^I have your question regarding 
tuberculosis and milk supply. In reply I wish to say that I 
have never been able to trace a case of tuberculosis to this 
source. On the other hand, I have seen many cases when I 
could not in any way trace the cause of disease, and I await 
your conclusions with much interest. 

Yours truly, Newton M. Shaffer. 

Thanks were sent to Dr. Shaffer for his note. 
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183. 

February 10, 188a 

Deab Doctob, — Have had no case of either phthisis 
puhnonalis, or tuberculosis, which I could have traced to milk 
as a cause (that is, bovine milk). 

Yours, etc., E. L. Shublet. 

A note was sent to Dr. Shurley asking for information in 
regard to any cases of transmission of tuberculosis by milk 
other than bovine which he might have seen, with the follow- 
ing reply: — 

184. 

25 WASHiKaTOK AvsNUB, Dbtboit, Mich. 
Dr. Habold C. Ernst. 

Dear Sir, — I have seen two cases of miliary tuberculosis 
which I thought due to mothers* milk, but do not remember 
any due to the milk of other animals. 
Yours sincerely, 

£. L. Shurlet, 

(per S. E. S.) 

186. 
A request for fuller details of the cases mentioned by Dr. 
Shurley received the following reply : — 

25 Washikgtok Avenue, Dbtboit, Mich., 
February 25, 1890. 

H. C. Ernst, M. D. 

. My dear Doctor, — In regard to your request for the 
notice or observation of miliary tuberculosis by mothers' milk, 
I would say that I shall have to look up the cases in my note- 
book, and will do so as soon as I can, unless you are content 
with the fact that two children of healthy parentage, suffer- 
ing from miliary tuberculosis, came under my observation, 
and who were nursed by tuberculous nurses. I will not enter 
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into details nnless you desire it, because in a month or two 
you will see some papers that will be pnblished in the ^^ Amer- 
ican Journal of Medical Sciences " by Professor Gibbes and 
myself on the subject of tuberculosis and phthisis pulmonalis, 
in which I will appear as one who believes that miliaiytuber- 
culosis is not phthisis pulmonalis. Should you desire the 
details of the cases I will endeavor to look them up. 

Yours truly, E. L. Shublet. 

A note was sent to Dr. Shurley asking for fuller details of 
the cases, at the same time suggesting that these might be 
some of the cases, details of which had already been refused 
by Dr. Gibbes (see his letters), and that therefore Dr. Shur- 
ley might desire to reconsider his decision to send the fuller 
details. This note was answered as follows : — 

186. 

Habpeb Hospitai., Dxtroit, Miob., March 1, 1890. 
My deab Doctob, — Your letter of the 29th is at hand. 
In reply would say that I am greatly interested in your work, 
and am ready to lend whatever aid I am aUe to; but of 
course must for the present accede to the desire of Dr. Gibbes 
-^if he has any — in this matter, because he has been for the 
past two years working with me upon this subject. I have 
no doubt he will assent to my giving you such details as I 
have of the cases in question. I will consult him about it, 
and write you again. Concerning the vexed question of the 
nature of tuberculosis, which you incidentally mention in your 
' letter, of course we cannot very well discuss it here. Suffice 
it to say that I too think that with a proper understanding 
we may not differ very much in our opinions. 

Yours sincerely, E. L. Shuslet. 

A note of thanks was returned to Dr. Shurley for this 
letter, but nothing has been heard from him in regard to 
fuller reports of the oases. 
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187- 
I have seen a number of cases of intestinal tuberculosis in 
children fed on cow's milk, in which other causes could be 
safely excluded. N. Senn. 

A letter of inquiry to Dr. Senn asking for fuller details 
of these cases met with no response. 

188. 

8783 YiHOBNms Atsnub, GmcAeo, 
Febrnaiy 14, 1880. 

My deab Doctob Ernst, — In reply to your inquiry I 
would say that I have never seen a case of tuberculosis which 
I could possibly trace to impure milk. Theoretically I can- 
not accept such a cause of the disease possible. 
Yours sincerely, 

Edwabd Wabbbn Sawteb. 

189. 
I have never traced the cause of tuberculosis to milk sup- 
ply in any case. I have seen infants nursed by mothers suf- 
fering from pulmonary tuberculosis without their (the infants) 
showing any immediate effects in the form of tuberculosis. 

Dr. Skene, Brooklyn. 

A letter to Dr. Skene asking for details of the cases spoken 
of by him failed to receive a response. 

140. 

PfnT.APwr.TmA, Febroary 10, 1800l 
Mt deab Doctob, — I have not been able so far to get a 
dear indication that milk acted as a cause in any of my cases 
of tuberculosis. I will continue to watch closely and report 
to you any point in that direction that I may meet with. 

Sincerely yours, Chas. E. Sajous. 
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A note to Dr. Sajoos askiiig for any stiyncuma cases that 
he might have, received the following reply: — 

141. 

1682 ChMTVUT SranETi P&ILADXLPHZAf 

Apta22,]890. 
Mt deab Doctor EIbnst,— I did not answer yoor favor 
of the 14th of February, believing that I might be of some 
little use to you by inquiring as to the milk question among 
the patients (few in number) in my hands. So far nothing 
worth noting, negatively or positively, in any of them, has 
come up, the difficulty arising principally from their igno- 
rance as to the source of their milk, etc 

yours, Sajous. 



A letter of tlianks was sent to Dr. Sajous for his trouble. 

142. 

Kaxbab Citt, Ma, Felmiary 13, 189a 
Deab Snt, — Have never seen a case of tuberculosis that I 
could certainly trace to a milk supply as a cause. 

E. W. SCHAUVFLEB. 

A note asking if Dr. Schauffler had had any cases in which 
he had suspected milk as a cause received no reply. 

148. 

BufVALO, N. Y., FebruBrj 18, ISOa 

Mt deab Doctob, — Such cases I have suspected, but I 
do not fed like stating that I have seen one. 

Yours very truly, 

Chas. G. Siocktok. 
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144. 

LkWiasQE, Vehmuj 14, 18901 

Habold C. Eenst, M. T). 

Deab Sib, — I am greatlj interested in the subject of your 
circular, and have paid considerable attention to it* I could 
not trace any case of tuberculosis to milk supply, but I have 
seen cases of tuberculosiB in cows in the surrounding country 
which I feel sure would give rise to tuberculosis in a fit sub- 
ject drinking such milk. 

Sincerely yours, 

Ain>BEW F. Shea, M. D. 

145. 

WiLUAMBiowK, Haw., Felvnary 10, 1800. 
Dear Snt, — In reply to your inquiry must answer no. 
The question, you know, is one that has only a very recent 
basis on which to ask it. Yours truly, 

B. M. Smith. 

146. 
Suppose one person in a hundred uses the milk of tubercu- 
lous cows, and that one sixth of all persons die of tuberculosis ; 
one in six hundred die using that kind of milk ; now I should 
think it extremely hazardous to trace the certain relations of 
cause and effect in any case whatever. I know nothing about 
the effect of our digestive processes as destructive or preserv- 
ative of bacillus or any such organism whatever. 

Dr. John Spabe, New Bedford. 

146 a. 

No ; the breast milk probably has nothing to do with these 
cases of hereditary notions. 

W. E. Spabbow, 

Mattapoisett, Mass. 

Felmiaiy 7, 1800. 
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147. 
I like your queBtioii because I cannot answer it I am 
disgusted with most of the milk I find among my patients. I 
am very glad indeed yon have in this manner called my at- 
tention to the milk supply question. I hope to hear bom 
you again. I will study this subject 

Yours cordially , Oso. £• Stagkfole. 

148. 
I cannot now recall a case of tuberculoeis in my own prac- 
tice directly traceable to milk supply. 

Jas. Cabet Thomas. 

28 Maduov Atshux, Bautdiobb. 

A letter asking for any cases that Dr. Thomas had heard 
of met with no reply. 

149. 

Dear Doctob, — I believe I know of no case where I con- 
sider the connection directly traced. 

James K Thacheb, 

New Haven. 

A letter asking Dr. Thacher for an account of any cases 
where the suspicion had been aroused in his mind received no 
reply. 

160. 
Dear Doctob, — I can recall no case of phthisis which I 
could attribute to the use of milk from tuberculous cows. It 
would be hard to do so, because most of my patients receive 
their milk from out-of-town dealers, the condition of whose 
cows is unknown to me. Very truly yours, 

H. C. TOWLB. 
Jidy 10, 180a 
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161. 

No ; our eatde in this vicinity are remarkably free from 
diff 4M wet 

G. J. TOWNSEND, 

South Natiok, Mass. 

162. 
SuKDBBLASi), Mabs., February 18, 1890. 

Dr. H. C. Ebnst. 

D£AB Sm, — I have never seen acase of tuberculosis which 
I could trace to the milk supply. Your inquiry leads me to 
say that I have often wondered whether the common bam- 
jrard fowl ever communicates this disease. It is usually 
well cooked, to be sure. It is, however, the filthiest feeder of 
any food animal in common use amongst ns, — human excre- 
ment, the sputa of phthisical persons, and the like vile foods 
being apparently as palatable to the ordinary hen as the 
choicest viands, while the opportunity of picking up such 
foods are ample and usually made the best of. 

Yours truly, 

C. G. Teow. 

168. 
Deab Dr. Ebnst, — I never have been able to trace a 
case of tuberculosis to lacteal origin ; but then, I have never 
tried. I am glad that you are looking the matter up, but 
fear that the time is premature. Yours, 

T. G. Thomas. 

A letter was sent to Dr. Thomas asking why he thought 
the *^time premature"? He replied as follows: — 

164. 

600 Madibov Avxmub, Nxw Yobx. 
Mt dbab Doctob, — What I meant was this, — that the 
subject is yet so young that time has not been afforded for 
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testing the validity of the tiieory advanced. I am glad that 
you have entered upon the inquiry, for the question is one of 
the most important that oonld come up for investigation. 

Sincerely yours, 

T. Oaillabd Thomas. 

A note of thanks was sent to Dr. Thomas for his note. 

155. 

CnicnnrATi, February 21, 1890, 100 W. Sth St 

Dbab Doctor Ebkst, — I have had cases, one or two, 
children, of basilar meningitis secondary to intestinal affec- 
tions and independent of bronchial catarrh, in new houses, 
parents and attendants unaffected, brought up on the bottle, 
which I could interpret in no other way, especially as the 
milk used was from one cow only. Yours truly, 

J. T. Whittaker. 

A note was sent to Dr. Whittaker, asking if any of the 
cows from which the milk spoken of in the above note were 
proven to be affected with tuberculosis, with the following 
reply: — 

156. 

CnroonfATi, Febmary 28, 1800. 

Mt dear Doctor, — The cows in both cases were appar* 
ently healthy. No examination was made of the milk. I 
mentioned the cases because I could find no other explanation 
for origin. The houses were new, the parents and attendants 
free from all signs of the disease, and the surroundings 
(rural) perfectly good. The disease had not existed in even 
remote ancestry. I say this for the benefit of believers in 
heredity, of which I am not one. But the milk was taken 
from one cow in each case, and intestinal catarrh was the fore- 
runner of the meningitis. Sincerely yours, 

J. T. WHITrAKER. 
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A note of thanks was sent to Dr. Whittaker for the above 

note. 

167. 

1418 WASHDroTOV St^ Bostov, February 11, *9a 
Mt deab Sm, — In reply to your circular, — my field of 
observation has been a veiy large one. I would not assert 
that milk was the direct cause in the adult consumptive 
(tuberculous). It may be quite different with children. I 
might add that the queiy is in its infancy, and difficult to 
solve for the present. F. D. Walsh. 

168. 
Deab Sm, — I do not think of any case of tuberculosis 
that I could trace to milk supply as a cause. I have no doubt 
but tuberculosis in man may come from the consumption of 
milk from diseased cows. The sale of beef, such as I have 
seen, should be punished with death. 

Yours truly, B. C. Wabd, M. D. 

NoBTHiiELD, Ma88^ Febnuffy 8, 18QC. 

169. 
Deab Doctob, — Please excuse my delay in answering 
your circular, which has been almost forgotten, because I 
have no statistics to offer. I have not seen a case of tubercu- 
losis which I could trace to a milk supply, but I think that 
the public should be protected against the use of the milk or 
the flesh of tuberculous animals. 

Yours truly, J. B. Websteb. 

17 DixSt., DoBOHBsnB, February 24, ISOa 

160. 

No, never except matemaL 

Bobebt Whteb, M. D. 

The following note was sent to Dr. White : — 
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161. 

Bosmr, MmIi 15, 180a 
Mt deab Sm, — In the reply that yoa sent me to my 
qneiy in regard to the transmiaaon of tabercnlosis by milk, 
you say ^ never except matemaL'' Will yoa be kind enough 
to give me some account of any sudi oases that you have, the 
fuller the notes that you will send me the better? Ofoourse 
names are not neeessaiy. It will be a great help to me, if 
you can see your way to doing what I ask. 

Very truly yours, Habold C. Ebnett. 

Dr. BoBKBT Whbcb, Bostov, Mass. 

The foDowing was Dr. White's repty:-^ 

162. 

BosTOv, MMh 17, 1800, 881 Hnom St 
Dr. Ebnst. 

Deab Snt, — The expression ^ never except maternal" 
means that like produces like. Very truly yours, 

BoBEBT White, M. D. 

Dr. White's reply was so little courteous that no answer 
was returned to it. 

168. 

PoMKROT, Iowa, February 11, 1890. 
Having always had a country practice, where as a rule milk 
is pure and plentiful, I have never seen a case of tuberculosis 
which seemed traceable to a milk supply as a cause. 

Yours, etc, D. W. Wight. 

164. 
Deab Doctob, — I think I have seen many such, for ex- 
ample, tubercular disease from milk, mostly in hand-fed 
babies of perfectly healthy parentage, developing tabes mes- 
enterica, phthisis, tubercular meningitis, yet I cannot prove 
it scientifically in a single case. 

Edw. T. Williams, M. D. 

BozBUBT, Febmary 8, 1800. 
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An appefil to Dr. Williams for any details he ootdd gi?e 
me received the following reply : — 

166. 

B02B0BT, Febmaiy 18, 1800. 
Deab Doctob Ebnst, — Have you ever seen a monograph 
by a Dr. Elenke, of Leipsic, ^' Ueber die ansteokung und 
yerbreitnng der scrofel-krankheit bei mensehen duroh den 
genuss der koh-miloh," 16mo, Leipsic, 1846? It is cited 
by West, ^^ Diseases of Infancy," London, 5th ed., 1865, 
page 504, near the end of his last chapter on phthisis, with 
some brief but judicious observations of his own on the same 
point. This subject of tuberculous infection from milk has 
been in the air for fifty years at least. A vast deal has been 
talked and written about it. My own attention was very 
early called to it, and has been one of the motives of my long 
efforts to establish a diet kitchen in Boxbury, for the distribu- 
tion of pure milk for sick children, and to help establish the 
Seashore Home, without thanks or profit to myself, but I 
think with substantial benefit to the community. I know 
that diseased milk breeds tuberculosis, but when you ask for 
details of cases, I am at a loss to give them. Details escape 
the memory, but leave behind impressions, and often convic- 
tions. My note-books are not indexed, and those of the Sea- 
shore Home inaccessible ; besides, my cases have been among 
the very poor and migrating sort of people, where it is diffi- 
cult to get a complete family history, and you must eliminate 
heredity, or your case goes for nought. . . • My interest in 
abdominal tuberculosis was first excited by the unrivaled 
description of that disease in its enteric, mesenteric and peri- 
toneal forms, by BiUiet and Barthez. There is no work in 
any other language, that I know of, that contains even a 
decent account of the disease. They show clearly that the 
old ^^ tabes mesenterica," though illy named and described, is 
not a myth, but a reality. And my impresaian is formed on 
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olinioal, but not jfoat-mortemy experience, that it is there, in 
the intestine and mesenteric glands, that we shall have to 
look for the earliest manifestations of taberoulosis from in- 
fected milk or cream. I am very sorry I can't aid you farther, 
and wish you evezy success in your inestimably useful investi- 
gation. Yours sincerely, 

Edw. T. Williams. 

A note of thanks was sent to Dr. Williams for his letter. 

167. 
Harold C. Ebkst, M. D. 

Mt deab Sm, — Your note of inquiry is at hand. The 
subject is of great importance and of especial interest to me, 
for, in consequence of tuberculosis, all extra pulmonary at 
first, I have instituted the very inquiiy you suggest. While 
my suspicion was first directed to milk, then to food in gen- 
eral, I must retire without a single incident upon which to 
base a fact. I hope you will obtain something reliable. My 
di£Bculty has been with the general statements of the patients ; 
in fact, after discovering that none of them have been large 
milk-drinkers, I conclude it would prove nothing if they were, 
for one drop of tubercularized milk would do the infection if 
subjective conditions were right. Of course we have facts 
concerning the possibility of producing general tuberculosis 
in animals. I believe that milk is a convenient vehicle, and 
the most probable one for human infection. Investigations 
into the sudden sicknesses of healthy infants, pointing to 
gastro-enteric irritation with subjective cerebral symptoms, 
would seem to me to be the field most likely to lead to posi- 
tive results. ... I await with great interest the result of 
your labors. Yours very truly, 

Hrrrbrt F. Williams. 
.Bbookltv, N. Y. 
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168. 
225 Mablbobo' SxBxn, Febnuffj 8, 180a 
Mt deab Doctob, — I have never seen a case of tuber- 
onlosis which I thought was caused by milk, although it is my 
custom to inquire upon this point. Very truly yours, 

Habold Williams. 

Although receiving many more affirmative answers to the 
circular from veterinarians than from physicians, the corre- 
spondence was hardly as satisfactory. The letters that were 
thought proper to preserve for any reason are given bebw in 
alphabetical order. 

169. 

Dr. Bland (Waterbuiy, Conn.) speaks of a case occurring 
in his own family, — he having lost one of his own children 
with a suspected milk as the origin of the disease. 

He was, however, unable, upon appeal, to trace the milk 
supplied to his family to a tuberculous cow, for the reason 
that his dealer furnished mixed milk. A portion of his 
letter follows : — 

Watbbbubt, CoHir., Mareh 22, 1890. 

Habold C. Ebnbt. 

Deab Sm, — It seems that the milk-dealer who supplied 
my family does not produce from his own cows one fifth of 
the milk that he sells, but buys of other farmers. A few 
years ago there was a case of tuberculosis in a cow belonging 
to a farmer living about half a mile from this milk-dealer, 
and that is the only case that I have known in that neigh- 
borhood. And that was two or three years before I lost my 
child. Very truly yours, 

Thomas Bland. 
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170. 

26 SuDBUBT Stbbr, Felnnaiy 12, 1800. 

Dr. Ebnst, Boston. 

Deab Sib, — In my praotioe I do not get an opportunity 
often to observe the effect of milk from diseased cows, and 
so cannot recall a case to the point. Last week I examined 
a cow that died from tubercular mammitis, and that had 
been milked till within a week or so of death. If , as is 
generally believed, tuberculosis is contagious, then milk from 
such an udder must be particularly liable to transmit it. 
Yours very truly, 

J, Williamson Bbtden. 

171. 
Dr. Ebnst. 

Deab Sib, — I don't know just how I worded my note in 
answer to your query as to tuberculosis. What I meant to 
say was that I have known cases of cows that I believed 
were suffering from tuberculosis whose milk was distributed 
with other milk for family use, and that the deaths of chil- 
dren were £requently recorded as resulting from tuberculosis, 
making it possible that there was a relation between them 
and the milk supply. I have no data connecting any partic- 
ular case with the milk supply from such cows. I have not 
kept my notes complete enough, were it possible to do so. I 
can give dates as to the cows, but not as to the children. A 
cow with tuberculosis, especially mammary, soon drops out, 
and passes from our observation and knowledge, — they are 
not apt to last long anywhere. 

Yours respectfully, 

O. H. Flago, V. S. 

Kxw Bbdvobd, Felnnaiy 25, 1880. 
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172. 
282 OuYB Sntm, St. Loom, Mo., Maroh 8, 1800i 
Habold C. Ebhst, Esq. 

Dear Sm, — ... I believe that taberonlosis in cattle is 
a decided menace to the public health, — especially when 
there exist tubercolar masses in the udder. • • • 

Years respectfully, H. F. James. 

178. 

Mr. Ebnbt. 

Dear Sm, — . . . In r^ard to your first question, — as 
to whether I have known the disease transmitted from ani- 
mals to the human subject, I cannot speak with any authority. 
As a matter of opinion my conyictions are that it not only 
may, but that it does take place. I have known several 
cases of fatal ^^ infantile diarrhoea," and one case of what the 
doctors called tubercles on the brain, occurring in a district 
where the disease was common among cows. These cases 
are culled from memory, and except in the case of tuberde 
oi the brain I cannot say much definite about them. The 
latter, however, I do mind more about He was a boy, five 
or six years old, — the son oi a landed proprietor dose to 
my native place. His father was much interested in rearing 
fine horses and besides kept a herd of standard grade of 
Ayrshire cows. I do not know that any of them were 
diseased, but they were fine-bred and in a district where 
tuberculosis was common. 

Your second question is as to transmission from animal to 
animal. By the milk, I have not looked sufficiently dose to 
speak with certainty. Have frequently had cases in young 
calves commencing with apparently ordinary diarrhoea, but 
which by and by became of a dysenteric nature and proved 
fatal in spite oi remedial measures. These have occurred on 
places where tuberculosis existed, and in my own mind were 
set down as being tubercular enteritis. That animals do take 
it by ingestion oi substances other than milk I am absolutely 
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oertain, from the fact that I have several times seen oases in 
older animals where there were bowel, mesenteric, and omen- 
tal lesions, without any pulmonary trouble whatever. Again 
Ihave often met with cases where there were both thoracic and 
abdominal lesions, but the latter showed evidence of so much 
priority as to leave no doubt in my mind that the pulmonary 
lesions were secondary. Such cases, it seems to me, must 
have been due to infection through the alimentary tract. 
Yours very truly, 

Geo. p. E[innell. 

A note of thanks was sent to Dr. Einnell for his letter. 

174. 

BiMOHAMTOV, N. Y., February 9, 1890. 

Dr. H. C. Ebnbt. 

Dear Dogtob, — Your circular received, asking for infor- 
mation in regard to the propagation of tuberculosis from 
milk, and I think I can give you the required information. 
Was called to see a herd of registered Jerseys that had been 
ailing some time ; found herd affected with tuberculosis, and 
among them were three cows that had just dropped calves. 
Two of the cows were apparently in a healthy condition with 
the exception of being in an extremely emaciated condition 
and a large glandular enlargement of the mamma. These 
calves remained in a healthy condition until they were three 
weeks old, when they commenced to have diarrhoea which 
repelled all treatment, and finally died, one in four days and 
the other in one week. Diagnosed these as cases of phthisis 
abdominalis. In about one month the cows began to show 
symptoms of pulmonary trouble, and upon post-mortem found 
well-marked cases of phthisis pulmonalis, and the glandular 
enlargement was undoubtedly of a tubercular nature, but 
could not be certain, as I was situated so that a microscopical 
examination could not be made ; but they having well-marked 
symptoms in the lungs should make it safe to assert that it 
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was a tubercular deposit and caused the death of the calves. 
The other calf died of the same trouble in about three weeks, 
but the mother had no lesions in the mammary gland that 
could be discovered, but had large tubercular deposits in the 
mesentery and also in the lungs. If these cases will be of 
any value to you, I shall feel amply repaid, and if I can be 
of any service to you in the future I will be pleased to do it 
Yours truly, G. A. Lathbop, V. S. 

176- 

Nbw York, FebruMy 15, 180a 
Deab Snt, — My positive transmission of tuberculosis has 
been experimental, having fed two rabbits and two guinea- 
pigs with such material, and developing tuberculosis ; I have 
met in my practice here and there cases of transmission from 
cow to calf, fed with tuberculous materiaL The cases of sus- 
picion ci the transmission from animals to man can be ob- 
tained more from Dr. C. Feabody,^ a veterinary practitioner 
of Providence, B. L Yours, 

A. LlAUTABI). 

176. 
W. D. Middleton, Y. S., sent a very interesting account oi 
two children fed on the milk of tuberculous cows, both dying 
in from seven to nine months after the beginning of such 
feeding. Wa letter is too long for reproduction here. 

177. 

CoLUiEBiA, Mo., Febmaiy 18, 1890. 

Habold C. Ebnst, M. D., Boston^ Mass. 

Dbab Snt, — Beplying to yours of January, have to say 
that I have seen three cases of tuberculosis in human beings 
that seemed to have originated in cows* milk. I have posi- 
tively induced tuberculosis in animals in five or six cases by 
1 Seel0tt«rfromDr.Ftebod7(ti|^178). 
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feeding or inoculating milk from oows liaving taberonlosis in 
tbe udder. Yours very respectfully, 

P. Paquin, 

State Veterinarian. 

A request for further details in regard to these cases met 
with no response. 

178. 

Pkottoxhcb, R. L, Manh28, 1889. 

Fbiend Peters. 

Mt deab Sm, — Yours of the 21st received. I have not 
the dates of the case I reported, for at that time Iwas laughed 
at by many of the medical profession here, and I cannot now 
recall where I put the report of it, but I will give it you as 
near as I can remember. ... I have found my note-book ; it 

says : ** June 15, 1878, — Mr. W called me to see a white 

and red cow, Ayrshire breed. Coughs, and is short of breath 
and wheezes. Pulse 60; respiration 14, and heavy at the 
flanks; temperature 104. Diminished resonance of right 
lung, but increased in part of the same. Emphysematous 
cracWng over left lung, and dullness on percussion. Diag- 
nosed a case o£ tuberculosis, and advised the destruction of 
the animal. December 12, — Cow in a cold rain a few days 
ago for about two hours. Milk still more diminished than at 
a visit made on September 25. Again advised the destruc- 
tion of the cow. Family still using the milk. Respiration 
20; pulse 85; temperature 104.6. February 22, 1879,— 
Temperature 104.8 ; respiration 26 ; pulse 68. Losing flesh 
fast. Milk still in small quantities. Advised as before to 
destroy the animal, and not to ti9e the mUk. May 80, — 
Called in a hurry to see the cow. Is now as poor as could 
be. No milk for a week. Pulse 80 ; respiration 40 ; temper- 
ature 106. The cow died in about three hours. Autopsy 
made fourteen hours after death; lungs infiltrated with 
tuberculous deposit. Weight of thoracic viscera 43.5 lbs. 
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TabeioulouB deposits found in the mediastinum, in the mns- 
oular tissues, and in the mesentery, spleen, kidneys, udder, 
intestines, pleura, and one deposit on the tongue. The inside 
of the trachea was oovered with small tubercles. 

In August, 1879, the baby was taken sick, and died in 
about seven weeks. On post-mortem of the child there was 
found meningeal tuberculosis deposits all over the coverings of 
the brain, and some in the lung. In 1881, a child about 
three years old died with, as it was called, tuberculous bron- 
chitis ; and in 1886, a boy nine years old, who for three or 
four years had been delicate, died with consumption, *^ quick," 
as it was caUed. 

So far as known, the family on both sides had never before 
had any trouble of the kind, and the parents were both rug- 
ged and healthy people, and so were the grandparents, one 
now being alive and 68 years old, and the other dead at 78. 

Yours ever truly, 

C. R Peabodt. 

The above letter was sent to Dr. Peters, and by him incor- 
porated in this report 

179. 

LnTLBTOK, Mass., Febnuffj 10, 1890. 

Dr. H. C. Ebnst. 

Deab Snt, — I am in receipt of a letter from Dr. A. 
Worcester, Waltham, Mass., in which he wishes me to cor- 
respond further with yon upon tuberculosis. The Doctor 
cites a case I told him of, but his memory is somewhat at 
variance with the facts. Tuberculosis I undoubtedly found 
in the bam, and have every reason to believe it was trans- 
mitted to the house, although I have not the facts to prove it. 
In the circular you sent me, the question — I took it — re- 
garded the transmission of the disease to the human subject. 
If you mean transmitted to the bovines, I have proof sufficient 
to show that in one case, at least, I can prove it does so transmit. 
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If, as I said on my postal, the tabercnlar deposits in the mam- 
mary glands are sufficiently developed, I can see no reason 
why the disease should not be transmitted. If I can be of 
any farther use to you on this subject, do not fail to call 
upon me freely, for I am delighted to be a co-worker with 
you in this important subject 

Yours very respectfully, 

Alyobd H. Boss. 

Writing to Dr. Bose for further information in regard to 
the case of which he speaks in the above letter, he was good 
enough to send the f oDowing : — 

180. 
LiTTLBXOV, Mias., Febnuffj 22, 1800. 

Dr. H. C. Ebnst. 

Deab Sm, — Your letter of the 20th inst is at hand. In 
reply I would beg to state that the case in question, of which 
I told Dr. Worcester, was indeed a suspicious case. In 
1884 I was requested to examine a herd of Jersey cattle for 
contagious pleuro-pneumonia, in place of which I found tuber- 
culosis. We had proof of the correctness of my diagnosis in 
the post-mortem examinations made. When I had finished 
explaining the effect that milk from a tuberculous cow would 
have upon a calf drinking it, they said the symptoms were 
identical with those presented by their grandchild the sununer 
previous. This child had lived upon the milk of a cow that 
was known to have had tuberculosis for three years. Was 
this not a 9ii9pici(ms case? Let me give you a case near 
the point. Three years ago I visited a cow that had tuber- 
culosis ; she was filling the position of foster mother to an 
apparently healthy calf ; she supplied milk to this calf for 
about 80 days, when the calf died from exhaustion, the result 
oi obstinate diarrhoea. Post-mortem revealed the presence of 
tubercles in the mesentery, miliary tubercles on the costal- 
pleura, and two quite large tubercles in the inter4obular 
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tissue of the right lung. The mother of this calf died during 
parturition, and was said to have been a perfectly healthy 
cow, so we cannot say tuberculosis arose congenitally in this 
calf, but I think it a clear case of transmission of tubercu- 
losis through the medium of the milk. There are several 
more cases I have seen that bear upon this question, but were 
I to give them they would be superfluous. Gerlach and 
others have produced tuberculosis by mgestiorij in such ani- 
mals as the pig, rabbit, monkey, chicken, and sometimes the 
dog. There is no question but that tuberculosis is the result 
of the presence of a specific bacillus ; I am equally as certain 
that it is transmissible to man through the flesh and milk as 
it is from cow to cow through the milk. If I can be of any 
further use to you do not fail to call upon me. I am, sir. 
Yours very respectfully, 

Alyobd H. Bose, D. v. S. 

A note ci thanks was returned to Dr. Bose for the above 
letter, and his- consent was obtained for usii^ it in. any way 
that seemed proi)er. 

A study of the preceding letters shows that from the medi- 
cal men there came affirmative answers to the question asked 
as follows, and in these classes r — 

Prom mother to child, 1 (Doggett, 61 a), 1 (Edwards, 68), 
1 (Magg, 69), 1 (Galvin, 69 & 70), 1 (Gordon, 74 & 76), 
1 (Kollock, 90 a), 1 (Shurley, 188 to 186), or a total of 7. 
(This total means the nimiber of gentlemen giving affirmative 
answers, not the number of cases they have seen.) 

Prom cow's milk to child, 1 (Conant, 46), 1 (Deane, 61 c), 
1 (Kite, 91 6), 1 (Gibbes, 61 to 64), 1 (Gage, 66 to 68), 1 
(Hulbert, 86 a), 1 (Lovejoy, 99), 1 (Senn, 187), 1 (Whitta- 
ker, 166 & 166), 1 (Williams, 164 & 166), 1 (Bailey, 77 & 
78), or a total of 11. 

Prom animal to animal, 1 (Coates, 86 & 86) ; a total of 
one, (1). 
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Certain gentlemen expressed themselYes as snspiciaas that 
they had seen such cases as were inquired about, viz. : — 

1 (Bartlett, 9), 1 (Best, 18), 1 (CofBn, 44), 1 (Duer, 47), 1 
(Dana, 49-61), 1 (Everett, 66), 1 (Hall, 83), 1 (Hull, 85 6), 
1 (Hawes, 85), 1 (Prescott, 124), 1 (Leonaid, 97), 1 (Mao- 
kenzie, 103 & 104), 1 (Macdonald, 105), 1 (O'Brien, 113 & 
114), 1 (Pigeon, 116), 1 (Robinson, 128 & 129), — a total 
of 16. 

Those expressing disbelief in such a source for the trans- 
mission of the disease are, — 

1 (Dodge, 51 rf), 1 (Garceau, 71), 1 Hutchinson, 85 <f)i 1 
(Hunt, 85 c), 1 (King, 92), 1 (Mitivier, 108), 1 (Patch, 
120 a), 1 (Sawyer, 138), 1 (Sparrow, 146 a), or a total of 9. 

There were a number of gentlemen who said that they were 
out of practice or were specialists and had not seen cases of 
tuberculosis for years, — of these there were 15. 

There were also others, not counted on any other list, say- 
ing that they had given no attention to the point whatever, or 
had not had it enter their minds ; of these there were 61. 

Of those making a simple negative reply there were 898. 

There were received, then, of replies of some kind, — 

Positive (mother to child), 8 

(cow's milk to child), 11 

(suspicious cases), 16 

Negative (disbelief), 9 

Negative simply, 893 

Negative (out of practice), 16 

Negative (no attention), 61 

Total of replies to the letter, 1013 

Percentages based upon such statistics as these are of the 
most misleading kind, and therefore no effort has been made 
to work out all that could be made ; but it seems reasonable 
to state one, — that showing the percentage of medical men 
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whose attention has been attracted to cases such as the circu- 
lar makes inquiry in regard to. In reaching this, it seems 
perfectly fair to deduct from the number of those to be con- 
sidered, those who are out of practice, or who have not paid 
attention to the point. This would leave therefore 937 
(^013 — 76) upon which to base the percentage. Counting all 
the positive and suspicious cases together, there are 35, and 
the percentage of those who have seen cases in which their 
suspicions have been aroused in this direction is 35 -s- 937, or 
8.7 — per ceTdl — a result that is as unexpected as it is sur- 
prising in its size, if one takes into consideration the difficulties 
surrounding the question, and the newness of the subject. 

There are many other interesting things to be found by a 
careful perusal of the letters. The oases related by Dr. 
Munro (110 & 111) are interesting, although not coming 
within the exact scope of the question asked, and it is to be 
said that out of those who returned negative answers, and 
besides those already quoted in other ways, there were thirty 
that expressed their entire belief in the actual occurrence of 
such a method of transmission of the disease. 

Letters of interest for various reasons, besides those specially 
referred to above, may be found in No. 15, by Dr. Blanchard, 
referring to the decrease of the disease in Sherbom ; in No. 
25, being encouragement &om Dr. H. I. Bowditch ; No. 38, 
from Dr. Chismire, referring to the prevalence of tuberculo- 
sis in Alaska ; No. 52, from Dr. Edes, voicing the difficulties 
of the investigation ; No. 55, from Dr. Page, giving interest- 
ing statistics in regard to the existence of tuberculosis among 
the insane ; No. 58, giving Dr. Forchheimer's viewfs upon the 
subject ; Nos. 61 to 64, showing Dr. GKbbes' views ; 75 a and 
6, giving Dr. Hodges' practice ; No. 82, from Dr. Henry ; 86, 
from Dr. Inches, giving his practice ; 88 and 89, from Drs. 
Jenrett and Jacobi, emphasizing the difficulties of the query ; 
89 a, from Dr. Kinnicutt; 93, of encouragement from Dr. 
Lee; 118, from Dr. Pancoast, telling of his efforts in the 
same direction ; 130, from Dr. Beeves, also emphasizing the 
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difficulties in the way ; 181 a, in which Dr. Bowe tells of his 
ill success in trying to find cases ; 189, where Dr. Skene gives 
negatiye evidence; 145, where Dr. Smith emphasizes the 
newness of the question ; 150, Dr. Towle also speaks of the 
difficulty of tracing the cause ; 152, in which Dr. Trow sug- 
gests the common barn-yard fowl as a possible cause of the 
disease ; 158 and 154, where Dr. Thomas speaks of the new- 
ness of Uie subject; 157, where Dr^ Walsh says the same 
thing ; and 167, in which Dr. Williams gives negative evidence. 

So much for the correspondence from medical men. That 
from the veterinarians is much more positive, but for some 
reason it was much more difficult to obtain replies to letters 
of inquiry from them. 

Of the replies received there were, — Positive, 1 (Clement, 
no letter)^ 1 (Culbert, no letter), 1 (Faville, no letter), 1 
(Flagg, 171), 1 (Grardner, no letter), 1 (Huidekoper, no let- 
ter), 1 (Liautard, 175), 1 (Lathrop, 174), 1 (Middleton, 
176), 1 (Paquin, 177), 1 (Peabody, 178), 1 (Rose, 179 & 
180), 1 (Roberts, no letter), 1 (Trumbower, no letter), a 
total of 14. 

Suspicious, — 1 (Kinnell, 178), 1 (W. P. Mayo, no letter), 
1 (Bland, 169), 1 (Butler, no letter), 1 (Corlies, no letter), 
1 (Howe, no letter), 1 (James, 172), 1 (Michener, no letter), 
1 (Russell, no letter), — a total of 9. 

There were sent in of negative answers 81. Therefore 
there were replies to the following extent : — 

Positive, 14 

Suspicious, 9 

Negative, 81 

Total, 54 

This gives a percentage of persons among the veterinarians 
who have seen cases where they felt justified in suspecting 
such an origin of the disease as the investigation is seeking, 
of 28 -f- 54, or 42.59 plus per cent I 
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Such a percentage is startlmg in its size, until one remem- 
bers the greater facilities that veterinarians have for observing 
such cases and their origin, when it does not seem so much 
out of the way, — granting that milk may be the vehicle for 
the disease that the experimental evidence offered in this 
paper tends to show that it is. 

Combining the statistics obtuned from the two sources, it 
appears that there were 991 answers received to the circular 
letter that should be counted, and that among these there 
were 58 gentlemen who have seen, or suspected, the existence 
of such cases as were inquired about, giving a percentage of 
5.84 plus, which seems to be somewhat remarkable for the 
reasons already given. 

Letters of especial interest, some of them having been 
already referred to, are 170, from Dr. Bryden, quoting a case ; 
178, by Dr. Peabody, especially. 

As was said in speaking of the letters from the medical 
men, not a reply was received in which any suspicion of an 
expression occurred that could be twisted into meaning that 
the writer had seen or suspected such a case as was inquired 
about, but that at once a note requesting further information 
was dispatched. Many of these remained unanswered, but 
the original affirmative reply or suggestion was retained. 

Finally, Dr. Jackson made a special inquiry in regard to 
tuberculosis among the Jews, and Dr. Peters one in r^ard 
to the prevalence of tuberculosis. The results of these lines 
of inquiry are given in the two reports here appended. 
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TDBEBCDLOSIS AMONG JEWS- 

Among the replies received by Dr. Ernst, in response to 
a circular sent out in May, 1890, as to the frequency of tuber- 
culosis arising &om the use of milk of tuberculous animals, 
was a letter &om Dr. Warriner, of Bridgeport, Conn., calling 
attention to an article in ^^The Nineteenth Century'' for 
September, 1889. The article cited, '^ Diseases caught from 
Butchers' Meat," is by Dr. Behrend, of London. Dr. Behr- 
end, after reviewing several articles proving the identity of 
bovine and human tuberculosis, speaks of the longevity of 
the Jewish race, and the comparative rarity of tuberculosis 
among this people ; he draws the conclusion that the com- 
parative rarity of tuberculosis in Jews may be explained, in 
part at least, by the inspection of all meat eaten by the Jews. 
After speaking of the hygienic laws of Moses in regard to 
the selection of meat for food. Dr. Behrend says [Quotation, 
p. 418] : ^' Finally the question ... in the members of that 
faith." 

Dr. Behrend's experience is similar to my own as Dispen- 
sary Physician at the North End of Boston. 

I have made a careful review of all the cases of tuber- 
culosis seen during my service as district physician. To my 
own cases I have added the cases seen by my predecessor and 
successor in this office, for several months, thereby obtaining 
statistics of this portion of the city for three years. The 
district includes Salem and all adjoining streets, and there- 
fore takes in quite a large proportion of the poorer classes 
of the Boston Jews. Each case is entered but once on the 
books. 

During three years, the following oases applied for treat- 
ment : — 

6,987 Gentiles, 1 Jew = 6.1 Gentiles. 

1,162 Jews. 
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Cases of taberoulosis : 196 Gentiles, 14 Jews. 

That is to say, among Grentiles, 1 case taberculosis in 80.8. 
Among Jews, 1 ease taberculosis in 88, or tuberculosis was 
almost three times as frequent among Grentiles as among 
Jews. 

At the same time, I would add that during these three 
years not a single case was entered, in 1,162 Jewish patients, 
of any disease directly or remotely dependent upon the abuse 
of alcoholic liquor. 

StaUand, in a book on ^^ London Paui)erism," says : ^^ Jewish 
children have no hereditary syphilis, and scarcely any scrof- 
ula." Casper Glatter writes [1864] : " Jews present re- 
markable immunity from intermittent fevers, convulsions, 
tabes mesenterica (abdominal tuberculosis), and from phleg- 
masisd of the respiratory organs." 

Jews attain a greater age than Grentiles, as proved by sta- 
tistics throughout the world. In Prussia, in 1849, deaths 
were as follows : — 

Evangelists . • • • 1 in 84.85 inhabitants. 

CathoUcs 1 in 80.18 « 

Jews 1 in 40.69 ** 

StaUand gives the average life of Gentiles as 87 years ; 
Jews, 49 years. 

Statistics presented by Glatter to the Academy of Hungary, 
in 1856, give the average age of 

Croats 20.2 years. 

Germans 26 «« 

Jews 46 ** 

I have been imable to find any data as to the causes ci 
death in Jews, but as tuberculosis causes so large a propor- 
tion of all deaths, in some crowded cities one fourth, or even 
more, of total deaths, it is reasonable to presume that a cer- 
tain immunity from tuberculosis may be reasonably claimed 
as the cause of a part of the increased longevity of the Jews. 
Dr. Behrend, quoting from a paper by Dr. Noel Gneneau de 
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Mossy, ^^Etude sur I'hygiene de Moise et des anciens Israel- 
ites," gives a detailed account of the laws regulating the 
choice of meat at the slaughter-houses ; Dr. de Mussy gives 
the details on the authority of the Grrand Babbi of France. 
[Quotation, pp. 417, 418.] " He (Moses) excludes ... to 
tuberculous lesions." Dr. Burr, medical inspector at the 
Brighton abattoir, says the Jewish butcher, often refuses a 
large number of cattle, at times one third. They refuse all 
animals with any external injury. In killing bullocks, their 
law requires that the windpipe and half the oesophagus must 
be severed ; if more than half the oesophagus is cut through, 
the carcass is refused. In sheep and calves the whole oesoph- 
agus must be cut through. 

If any pleuritic adhesions are present which are firmly at- 
tached to the lung, the carcass is refused. 

To obtain some idea as to the sort of inspection made at 
Brighton, I wrote to the Bev. Solomon Schindler, asking him 
several questions, which I give with their answers.^ 

1st. What is your personal experience as to the prevalence 
of tuberculosis among Jews ? 

2d. What were the dietary laws of Moses? 

8d. Are the liver and other entrails eaten? 

4th. What is the method of examination at Brighton ? 

BoeroH, Ootober 1, 189a 

Dr. Henbt Jackson. 

Dbab Sm, — In answer to your letter of September 28, 1 
shall follow closely the order of your questions. 

1. My personal experience is that consumption is as fre- 
quent among Hebrews as among other people. Why should 
it not ? The religious idea cannot prevent it or make a dif- 
ference, and the dietary laws are hardly kept any longer, at 
least not to the extent as they were formerly kept, or are still 
kept, in Poland and Bussia. 

2. The only good that came from the adherence to the 

riB] 
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dietary laws was that the post-mortem inspection of the 
animal proved whether it had been in a healthy condition at 
the time of death. The lungs were very carefully examined, 
and any sign of tuberculosis made the whole carcass pro- 
hibited meat Controyersies arose frequently between the 
authorized killer and examiner and the butcher, and tests 
were made to ascertain the effect of the tubercle upon the 
lung. If by blowing up the limgs air would escape, the 
animal was at once condemned. 

8. Lungs, liver, milt, and tripe were not only allowed to 
be eaten, but were favorite dishes. 

4. The present mode of examination is not reliable, and I 
have frequently advocated inspection by the city authorities, 
for the benefit of both Jew and Grentile. At present the 
wholesale butcher hires some Jewish cutter, — tiie class of 
which is fast dying out, — who kills and inspects the animaL 
He is paid by the piece, and receives an income only from 
what he declares perfect. The temptation lies near tiiat he 
will close his eyes to many things. As a class, these people 
are poor and ignorant. They have merely learned the rules 
prescribed in the Talmud, and while symptoms maybe absent 
of which they have a knowledge, the animal may perhaps be 
an unhealthy one. 

Having declared a carcass fit for food, they attach their seal 
to it, and the retail butchers buy for their Jewish trade that 
class of meat Supposing the wholesaler having sold out 
that kind of meat, and the retailer needing some, the temp- 
tation is near to take some other hecdthy4ooking piece. The 
Jewish public care little about it ; they trust in the butcher. 
The more orthodox classes, considering the eating of un- 
allowed meat a sin, believe that the butcher who sells them 
the meat will be held responsible by Gt>d for the sin, and the 
liberals are too indifferent about it, and think that all meat 
that looks well is healthy, and allowed to be eaten. 

I hope this explanation will suffice. 

Yours respectfully, S. Sohindleb. 
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The passage quoted from De Mossy) and the statement 
made by the Bev. S. Sohindler, abondantlj pioye that the 
Mosaic laws, if carried oat by a responsible person, evmi 
though uneducated, would, to a great extent, exclude the 
meat of tuberculous animals from the Jewish markets. Dr. 
Burr says that tuberculosis per $e is not a sufficient cause 
for eondenmadon of the carcass by the Jewish butchers. 
Practically it is reasonable to suppose that the inspection in 
our slaughter-houses by Jews is a mere form. 

Before drawing from such evidence any conclusion that the 
immunity to tuberculosis among Jews maybe due to any 
care in the selection of their meat, it is necessary to consider 
what evidence has been obtained that the meat of tuberculous 
^wiftla is infectious. In the first congress for the study of 
tuberculosis at Paris in 1888, one of the questions brought 
up for discussion was as to the danger arising from the use of 
the meat of tuberculous animals. Several observers reported 
results of experiments on animals. Nocard, Arloing, Gtdtier, 
all presented the results obtuned from inoculating animals 
with juice squeezed from the meat of tuberculous animals. 
Nocard and Arloing especially expressed the opinion that 
though there is danger in the use of meat from tuberculous 
animals, the danger is slight. Nocard's experiments show 
that the bacilli of tuberculosis do not cause tuberculosis 
when injected into the blood current, and he succeeded in 
causing tuberculosis in <mim<Ja only when the inoculations 
were made into the abdominal cavity. [These explanations 
are of much interest in view of the recent experiments as to 
the antiseptic properties of blood.] 

Nocard concludes : — 

^ 1. Meat of tuberculous animals can under certain circum- 
stances be dangerous. 

^^ 2. But it is very exceptional that it is dangerous. 

^ 8. In such cases as it is dangerous it is so to a very slight 
extent." 

Arloing, who made a few experiments, came to the same 
conclusions as Nocard. 
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Arloing inoculated ten g^oinearpigs with portions of tabei^ 
onions organs. All became tubercnlons. 

Inoculated twenty guinea-pigs with juice of meat of tuber- 
culous animals, and two became tuberculous. No mention is 
made as to the extent of the tuberculosis in the a-nimAla used 
for these inoculation experiments. 

M. Butel, who offers no experiments to sustain the opinion 
he gives, considered that the meat of all tuberculous i>.iiim%1ft 
should be destroyed, no matter how advanced the tuberculous 
process was. He says : ^^ Tuberculous meat and milk are a 
prominent, and perhaps the chief, cause of consumption in 
man." Butel concludes : — 

^^ 1. Is there danger in eating the meat of tuberculous 
fiiiimaiR ? Yes, it is the unanimous opinion of all scientists. 
2. Is the danger great? It is formidable, both on account of 
the large number of tuberculous animals which enter into 
consumption, and the frightful number of persons that a single 
animal can infest, and finally, that each person in turn be- 
comes an agent in the spread of the disease." 

Cartier (inspector of abattoirs in Paris), says : — 

^^ 1. Tuberculosis is rare in calves, as attested by all veteri- 
narians, and yet this animal is usually fed exclusively on 
milk. 

^^ 2. Tuberculosis is common in adult cattle, and yet they 
eat no meat. 

^^8. Why is it that in men as in cattle tuberculosiB is 
usually pulmonary? 

^ It seems to me that if the infection were frequent from 
meat or milk the disease would attack especially the organs 
of the abdominal cavity, particularly the digestive organs." 

After prolonged discussion as to the danger of using the 
meat of tuberculous animals, the following proposition was 
made by Chauveau, the president of the congress. The 
proposition was adopted almost unanimously, only three vot- 
ing against it : — 

^It is proposed to follow out by all means, including in- 
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demniiy to owners, the general application of the principle of 
seizing and destroying all meat of taberculous animals, no mat- 
ter what the severity of the lesions in the animals affected.'' 
(Congrds pour TEtude de la Tub. chez FHomme et ohez les 
Animaux. 1^ Session, 1888, p. 156.) 

In the " Fortschritte d. Med." No. IV. 1890, is a review of 
an inaugural address by Elastner in Munich. Kastner inocu- 
lated sixteen guinea-pigs with the juice of the meat of twelve 
tuberculous cows. Some of the meat used came &om animals 
condemned on account of generalized tuberculosis. The in- 
oculations were made into the abdominal cavity; none of the 
guii'ea-pigs were tuberculous after two months. In the same 
number of the ^^ Fortschritte " is an article by Steinheil. He 
used for inoculation the juice of muscle taken irom human 
beings who had died of tuberculosis. Steinheil inoculated 
fifteen animals from juice of tuberculosis, and all the animals 
became tuberculous. Steinheil judges that his results differed 
from Kastner's in that the tuberculous process in the subjects 
used was so advanced, and hence draws the conclusion that 
the meat of animals with a very advanced form of tuberculosis 
might be dangerous. 

It seems to the writer probable that the positive results 
obtained from the inoculations with meat of tuberculous ani- 
mals are due to the presence of tuberculous glands in the tissue 
surrounding the muscular fibres, rather than tuberculosis of 
the muscular fibre themselves, a rare pathological condition. 
In advanced general tuberculosis many glands throughout the 
body are affected, and such carcasses are undoubtedly dan- 
gerous for use as food. 

As yet no satisfactory scientific evidence has been offered 
that the meat of animals affected with localized tuberculosis is 
infectious. 

While tuberculosis is rare in muscular tissue, it is the rule 
to find tuberculous lesions in the liver and other glands of 
the body, and that organ especially should never be used for 
food, no matter what the extent of the disease in the animals 
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fllaaghtered. Meat tiiat has been condemned should be de- 
stroyed, as the yarions methods used to preserre meat, as 
salting, diying, smoking, do not destroy many bacteria 
which are present. Direct experiment has shown that a 
tuberculous lung when salted was as infectious as before it 
was treated in that way. 

Henbt Jackson. 

November, 18901 
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UPON THE PREVALENCE OF BOVINE TUBERCULOSIS. 
By Austin Petebs, M. R. C. V. S. 

ADMiTTmo that tuberculosis is due to a specific germ, the 
bacUltts of tuberctilosiay and that it can be communicated 
from one animal to another of the same or a different species, 
by means of the expectorations after they become dry, or by 
the consimiption of the flesh and milk or dairy products of 
tuberculous cattle ; yet, in order to appreciate the danger to 
human beings from the use of the dairy products of tubercu- 
lous cows, it is important to have some idea of its prevalence. 

It is an impossibility to get any statistics to show the extent 
to which this malady exists among our bovine population, but I 
think I can show that it is of adequate frequency to be of very 
great importance from a sanitary and economic standpoint. 

Fleming, in his ^^ Manual of Veterinary Sanitary Science 
and Police," in speaking of the geographical distribution of 
this disease among animals, says: ^^ Tubercular phthisis, or 
tuberculosis, probably prevails among the domesticated ani- 
mals over the entire globe, though its frequency will dei)end 
upon various external influences, as well as the constitutional 
tendencies of different species and breeds. In some coun- 
tries it is enzootic and very destructive. Such is the case in 
densely populated districts and in unhealthy climates, or in 
regions where animals are improperly fed and housed. In 
Mexico, for instance, it is very common and causes much 
loss, — about 84^ of the animals slaughtered for food being 
found affected. In Europe, particularly in the cow-sheds of 
the larger towns and cities, it is extensively prevalent ; and 
in this country (meaning England) it has long been recog- 
nized as a common disorder among animals, but more espe- 
cially as affecting the bovine species.'* Walley*s **Foup 
Bovine Scourges" considers contagious pleuro-pneumonia, 
rinderpest, foot and mouth disease, and tuberculosis, as the 
four great cattle plagues of the world. 
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In this country rinderpest is unknown; foot and month 
disease does not exist at present; contagions pleuro-pnen- 
monia is confined to a limited area near New York city, it 
having been stamped oat in every other locality in the United 
States where it has ever existed: so that, to-day, we can safely 
say that the only one of the four great bovine scourges star- 
ing us in the face, and challenging us to combat, if we are 
not afraid to grapple with it, is tuberculosis. 

In France and Grermany the regulations governing the 
veterinary inspection of abattoirs are very strict, and the 
inspections made there are the chief source of any figures 
upon the frequency of bovine tuberculosis to be obtained. 

In 1887, the French government added tuberculosis to the 
list of contagious animal diseases for Algeria, and in 1888 
classed it with the diseases recognised by the sanitary law of 
France. Consequently, at the present time, bovine tuberou- 
loBiB is the object of repressive sanitary law in France and 
Algeria. 

In France, every animal recognized as being tuberculous is 
isohitedand sequestrated, and it cannot be removed except for 
slaughter, which is carried out under the surveillance of a 
sanitary veterinary surgeon. The consumption of the flesh 
of tuberculous animals is sometimes permitted under certain 
conditions ; that is, if the disease is slight and localized, the 
flesh is not considered dangerous ; but it it is extensive and 
general, the carcass is condemned as unfit for human food. 

In Grermany, the practice is for the inspecting veterinarian 
at abattoirs to condemn carcasses of cattle suffering from 
general tuberculosis ; if the malady be localized, the carcass 
is marked in such a way that the cmisumer knows the animal 
was tuberculous, and the meat is sold at a reduced price, to 
be thoroughly cooked before being eaten. 

Taking the statistics of the French abattoirs as a basb 
for arriving at results, M. Arloing, a French veterinarian, 
estimates that in France among the adult bovine population, 
five out of every 1000 are tuberculous.^ 

1 Amerioan VtUrinay BevieWf Moremlwr, 1888. 
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Aoooiding to the statktios of the Minister of Agrioultore, 
there were on the farms of France on the Slst of December, 
1887, 8,628,441 adult cattle. Including the cattle kept else- 
where than upon the farms the number would be about 
9,000,000 as the adult bovine population of France. Admit- 
ting that the proportion of tuberculous is to the healthy as 
6 to 1000, we see that the number of tuberculous animals 
is at least 45,000. 

The mean value of these animals being estimated at 800 
francs each ($60.00), the cost to the goyemment for stamp- 
ing it out, if done all at once, would be 9,000,000 francs 
($1,800,000), or 6,750,000 francs ($1,850,000), depending 
upon whether they were appraised at two thirds or one half 
their yalue. This is not possible, as it would take several 
years to eradicate it, and the cost would be distributed over a 
considerable period, a little being expended at a time. 

At the congress for the study of tuberculosis held in Paris, 
July, 1888, the following estimates were given as to the 
extent to which tuberculosis prevails among cattle : — 

In England, according to Mr. (Tope, the proportion is from 
1^ to 26^, depending upon the locality. 

In Belgium, the proportion of tuberculous cows is estimated 
by M. Van Hersten as 4^. 

In Holland, M. Thomassen reports the proportion of the 
tuberculous cattle to vary from 8.4 to 10.6 per 1000. At the 
abattoir of Augsberg, in 1887, the proportion of tuberculous 
cattle was 8.62^, and that of tuberculous calves was 0.018^. 

Some of the Grerman abattoir records ^ give us the follow- 
ing figures: — 

Trapp reports that among 11,079 cattle killed at Strasburg 
abattoir in 1880, 220 or 1.9^ were tuberculous (this number 
did not include those slightly affected). For the same year 
Mandel found 174 or 8.4^ among 5,105 cattle slaughtered at 
the Mulhouse abattoir, and in 1879, StroU and Magin re- 
corded 1125 or 2.5^ of 44,699 slaughtered at Munich. The 

^ Fhipagatioo of Tobaenkwii hj Lydtiii, Remiiig, and Van Henton. 
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1125 taberonlotiB cattle killed at Munich that year weie clas- 
sified according to age as follows : — 

Cattle under one year 2 or .2^ 

^^ from one to three years 81 or 7.1f> 

^^ from three to six years 878 or 88.5^ 

^ oyer six years 664 or 59.2^ 

The 1125 tuberculous cattle may also be apportioned in 
the following order : — 

218 or 1.18 ^of 19,284 bullocks slaughtered. 
558 or 5.8 Jb of 15,789 cows slaughtered. 

40 or .68 ^of 5,823 bulls slaughtered. 

28 or .78 ^ of 3,803 young steers & heifers slaughtered. 
1 or 0.0006^ of 149,971 calves slaughtered. 

From these figures we see that the disease is more common 
in cows oyer six years old than any other class of neat stock. 
This is due to the fact that, liying longer, they haye a longer 
time in which to acquire the disease, that their systems are 
depleted by giying immense quantities of milk, and that their 
hygienic surroundings are generally bad, they being kept in 
hot, badly yentilated, crowded, and often dirty stables, and de- 
priyed of the fresh air and healthful exercise accorded to other 
cattle. This is practically the case with the cows kept in the 
dairies surrounding large towns and cities, and it is among 
them that tuberculosis causes the greatest hayoc and brings 
the percentage up, while the rest of the boyine population is 
comparatiyely free from it 

The statistics of the German abattoirs could be quoted until 
they filled a large yolume, but a few suffice and more would 
be a mere repetition without adding to our knowledge. 

The only American abattoir figures that I know of are some 
from the Brighton abattoir. Last year the Board of Health 
appointed as inspector at the Brighton abattoir a yoimg 
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Yeterinarian, Dr. Alexander Burr, a leoeDt graduate of tlie 
Harvard Veterinary Scbocd, regardleas of the protests and 
appeals of the practical politicians who wished to have the 
place, recently vacated by a farmer batcher, ocoitpied by an 
impecunious cow dealer. 

In a paper read at a meeting of the Massachusetts Vet- 
erinary Association, in June, Dr. Burr gives an account of 
his duties as inspector from October 1, 1889, to April 1, 1890 ; 
below I take the liberty of quoting his figures upon tubercu- 
losis: — 

Total number of cows and steers killed 15,606 

Number of animals tuberculous, 28 cows, 1 ox 29 — .17^ 
Number of cows (eastern and western) killed 880 — 3.8^ 
Number of cows (eastern) 810, tuberculous 28 — 3.6^ 
Number of cows (western) 70, tuberculous — 0.0^ 

That is, 29 animals were tuberculous out of 16,606, but one 
was an ox, the others were cows ; and these 28 tuberculous 
cows came from around this section of the country. I give 
the remainder of Dr. Burr's paper, together with the discus- 
sion which followed it, below : — 

^ Of the twenty-nine cases discovered, there was not one 
among them but showed pulmonary lesions. I do not wish 
to be understood as thinking there is no such thing as local- 
ized tuberculosis ; this has been demonstrated by inoculation, 
but from my experience it would seem that invasion most 
frequently takes place through the respiratory passages. 

*^ Of course, we must take into consideration that the cows 
coming here are generally thought to be sound, that is, we do 
not get all the animals used in the cheaper grades of beef; 
thus it will be seen that the above statistics are not the actual 
statistics of the State ; still, I think, a bar average of abattob 
statistics. An acquaintance with the subject of inspection, as 
reported in the current professional journals of the day, will 
convince any one, unprejudiced, that we are better off tiian 
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any European oonntiy reported. That is, the percentage of 
tuberculosis among our animals is less than in any European 
country. The number of animals killed outside the abattoir 
can only be a very small number compared with the other, 
and it would be unfair to think that all such are diseased, or 
even, one fourth of them. 

^^ So far as can be judged from my short period of in- 
spection, eyen among our eastern cattle, tuberculosis exists 
to a much less extent than among animals in the populous 
centres of most European countries, and among our western 
bullocks tuberculosis has almost no existence whatever, and 
this class of animals represent two thirds of our cattle pop- 
ulation. 

^I may add in connection with the foregoing, that in 
relation with the abattmr we haye an establishment where 
fertilizers are manufactured, and dead animals of all kinds 
are receiyed, such as horses and cattle, many of which are 
cows ; these animals represent a fair average of the cows of 
our neighborhood ; having died, the owners have seldom any 
disposition to hide them. I have examined all the cattle 
brought here and so far my record is as follows : — 

Beceived dead cows at abattoir from October 1, '89, 

till April 1, '90, 80 

Number found with tuberculous lesions, 6 

Percentage, 7.6 

^^No better opportunity, it seems to me, could be found to 
reach a fair average of the extent to which the disease prevails 
among our animals." 

The following discussion ensued : — 

Dr. Howard stated that his personal experience with cattle 
was very limited, but hoped that Dr. Burr was right in hjs 
small estimation of the amount of bovine tuberculosis in the 
locality ; he was afraid, however, that it existed to a greater 
extent than the essayist judged it to, from what some of our 
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other practitioners say, in whom he has every reason to feel 
oonfidence. 

Dr. Winslow's experience with taberculosis was so limited 
that he had nothing to say about it. 

Dr. Peterson thinks that a good many animals that are 
tubercnloos are not sent to the abattoir ; doubted if fifty per 
cent of the creatures with the disease were sent to the abat- 
toir. He then told of a slaughter house out in the coimtry, 
not a great way from Boston, which he happened to visit one 
day, and where he saw ^^ strange sights." 

Dr. Marshall said he thought there was less tuberculosis 
aroimd eastern Massachusetts than many of our members 
would have us believe. 

Dr. Stickney said he had but little cow practice, but he 
had seen a good deal of bovine tuberculosis. He thought 
that Dr. Burr's statistics were not very valuable towards 
showing the prevalence of the disease aroimd here, as the beef 
he inspects comes chiefly from the West. Dr. Burr's statis- 
tics are only correct as far as the animals brought to the 
Brighton Abattoir are concerned, but do not prove a great 
deal beyond that. It is not to be wondered at that tuberculo- 
sis should exist in many of our well-bred dairy herds, as it 
has been carefully propagated there for years. 

If Dr. Burr's figures upon the prevalence of bovine tuber- 
culosis in this locality, as based upon the dead cows sent to 
the fertilizer manufactory, are correct, 7.5 per cent of the 
milch cows in the suburbs around Boston being tuberculous 
would be a rather alarming state of affairs; but when we 
consider that these figures simply apply to the cows sent to 
the abattoir, the estimate is more likely to be too small than 
too large. The N. Ward Company take a great many of the 
dead cows in the suburbs ; the Muller Brothers, at Cambridge, 
take many more. We have no figures to teU us as to the con- 
dition of these animals when taken to these establishments. 
Then the dealers in cheap cows (and in fact more expensive 
ones for that matter) who attend the Watertown and Brigh- 
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ton markets know what a tuberculous cow is, although they 
may not know the disease as tuberculosis ; they call such cows 
^^ coughers," and is it likely that they are knowingly going 
to sell a '^ cougher " to a butoher at the abattoir, or that 
an abattoir butoher is going to "buy a *^ cougher " to kill when 
they know that there is a vetorinary inspector ready to oon- 
denm the carcass as unfit for human food ? No, the ^^ cough- 
ers " are going to be sold to dealers in cheap beef, and bologna 
sausage manufacturers, whose 'slaughtering establishments are 
outside of the jurisdiction of the Boston Board of Health and 
safe from outside interference. 

In the report of the Massachusetts Cattle Commissioners 
for 1888, is a special article by Dr. J. F. Winchester, of 
Lawrence, then a member of the Board, upon tuberculosis. 
He collected all the information he could upon the prevalence 
of tuberculosis in different portions of Massachusetts, by cor- 
responding with the leading veterinarians all over the State, 
asking them to report the results of any inspections of herds 
which they made ; many responded, myself among the number. 
Below I give Dr. Winchester's results as tabulated by him ; 
the first table gives farms where the disease existed as con- 
firmed by post-mortems upon some of the animals, the other 
gives a list of herds where the disease in all probability ex- 
isted, although not confirmed by autopsy. 
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That is, in MassaohiisettB during 1887 and 1888, Dr. 
Winchester learned of 84 herds where tuberculosis actually 
existed as demonstrated by post-mortem examinations. The 
84 herds contained 866 head of cattle, of which 248 or 28 
per cent were killed as tuberculous, and 189 more were 
suspicious. In the 15 herds where tuberculosis in all proba- 
bility existed, but where no post-mortems were obtained to 
proYC it, there was a total of 244 head, of which 28 head or 
11+ per cent showed symptoms of tuberculosis, and 24 more 
were suspicious. On the 49 farms there is a grand total ot 
1110 head of cattle, of which 271 are probably tuberculous, 
and 218 suspicious. Of the 218 susincious, some were oei- 
tainly tuberculous, and a number were disposed of in other 
ways than killing, that is, sold into other herds where the 
disease may not have before existed, to act as new f ooi «£ 
infection. 

The following table of the cows owned by the MnegacW 
setts Society for Promoting Agriculture, at their experiment 
farm at Mattapan, from January 1, 1888, to July 1, 1890, all 
of them being more or less tuberculous, is additional eyidenoe 
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of the freqnenoj of this diMMe in Majwachnfletto, bat one oow 
being obtained outside of the State. 

List of eows owned by the Massachusetts Society for Pro- 
moting Agrioaltiire,dnring experiments carried on at farm at 
Mattapan: — 
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It will be seen by the foregoing table that 22 tubercnlons 
cows were used in the work, coming from 11 different towns, 
and representing 15 different herds. Of these, nine were 
natives, five Jerseys, two grade Shorthorns, two Guernseys, 
three grade Guernseys, and one grade Ayrshire ; ibe Chan- 
nel Island cattle and their grades outnumbering any other 
dass, the so-called natiye coming next 

In order to obtain still further information as to the preva- 
lence and distribution of bovine tuberculosis, about 350 of the 

1 Bovgltt for aaodiar porpoaa. 

* Healthy, boaght for aaotiiar pupoaa. 

* Showed no waQpnuahad endenoea of diaaaaa oo poa^Biortam amnmatfaw. 
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following oironlars were sent out to yeterinarians in various 
parts of the United States towards the end of the summer, 
with a Uank to be filled out and returned to the sender: — 

Mabsaghusktts SocnTT woR PBOMOTora AoBscuiavaMf 
28 Ck>UBT Stbxbt, Bobton, August 20, 1800. 

Deab Doctob, — I wish to ooUeot some statistics to show 
the frequency, or infrequenoy, of tuberculosis among cattle in 
various parts of the country. If you will fill out the inclosed 
blank and return it as soon after September 1st as conven- 
ient, you will confer a great favor. 
Tours truly, 

Austin Peters, M. E. C. V. S. 

P. S. More blanks will be furnished on application. 

Seventy-nine answers were received to the circular, which 
may be classified as follows : — 

Practitioners in large cities, whose practice is confined almost 
exclusively to horses, hence they could report no cases of 
bovine tuberculosis, 21 

Veterinarians with a mixed practice, but had no cases in 
the specified time, 19 

Veterinarians reporting cases in their practice, 89 

79 

The following tables have been prepared from the answers 
of the two latter classes, those whose practice is confined to 
horses presenting nothing of special interest to tabulate. 

It is preferable to number the reports, as some of the cor- 
respondents wish their names not to be made public ; but I 
believe them to be reliable men, most of them being known to 
me personally or by reputation. 
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AMBWEBS TO CIBCULABS SENT TO YEIXRINARIANB, 8BC- 
OND IK ORDER ON CLASSIFIED LIST. 
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This table shows that taberonlosb is rare in oertain locali- 
ties among cattle, particularly at the Sonth. It would also 
appear from the two tables that in New England the mild 
olimate of what is known as the ^ South Shore *^ is less favor- 
able for its development than the more rigorous olimate of 
Maine, New Hampshire, and Eastern Massaohusetto* In 
justice to Maine it must be said that the disease is kept 
pretty well under there, the report c(Mning fnxn die State 
Veterinarian, and representing the whole State (see second 
table). 
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When reports come from different portions of tihe same 
State, one giving cases, and another saying he has none, it 
helps to prove the infections character of the disease, showing 
how it spreads in one locality, while it does not exist among 
the cattle of another. 
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From this table it will be seen that in the practice of 39 
veterinarians, representing 17 States, most of them reporting 
for one year only, there occurred 649 cases of tuberculosis, 
242 suspicious cases, a total of 791, among 165 herds, con- 
taining in round numbers about 8000 animals. That is, in 
the herds where tuberculosis existed, about 18 per cent were 
diseased and over 8 per cent suspicious, a total of about 26 
per cent. 

From the foregoing pages it will be seen that bovine tuber- 
culosis is quite a common disease, particularly among the 
dairy herds of the East, and that the time is not far distant 
when action must be taken to prevent its spread among cattle, 
as well as to protect consumers from the use of tuberculous 
beef and dairy products. 

I have presented, in the preceding pages, the evidence that 
we have been able to collect upon the points in regard to 
which information seemed to be especially needed. This 
evidence is sufficient, it appears to me, to warrant certain 
definite conclusions, as follows : — 

1. While the transmission of tuberculosis by milk is prob- 
ably not the most important means by which the disease in 
propagated, it is something to be guarded against most care- 
fuUy. 

2. The possibility of milk from tuberculous udders contain- 
ing the infectious element is undeniable. 

3. With the evidence here presented, it is equally undenia- 
ble that milk from diseased cows with no appreciable lesion 
of the udder may, and not infrequently does, contain the 
bacillus of the disease. 

4. Therefore all such milk should be condemned for food. 

Sespectf ully submitted, Harold C. Ebnst. 



PLATE I. 

Comp. Oc. 6. obj. A. 

Coccidium Oviforme in Liver. Nodules resemble tuberculosis. 
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PLATE II. 

Comp. Oc. 6. obj. F. 

The Same. 
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PLATE III. 
Rabbit 20, (Table X.). Intestinal tuberculosis after subcutaneous in- 
oculation with six drops of milk. Death in eight weeks. 
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PJ.ATK IV. 

Comp. Oc. 6. obj. AA. 

Section of one of the vtiliary nodules of intestiney from preceding. 



PLATE IV. 

Comp. Oc. 6. obj. AA. 

Section of one of the tniliary nodules of intestine, from preceding. 
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PLATE V. 

Comp. Oc. 6. obj. AA. 

Rabbit 27 (Table III.). Section showing miliary nodule forming about 

vessel in lung. 



PLATE VI. 
Comp. Oc. 6. obj. A A. 
Rabbit 27 (Table III.). Lung^ showing miliary nodule and consolida- 
tion near bronchus. 
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PLATE VTT. 

Comp. Oc. 6. obj. A. 

R ABBIT 53 (Table III.). Spleen, Cheesy Mass. 
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PLATE VIIT. 

Comp. Oc. 6. obj. A A. 

Rabbit 54 (Table III.)- Cheesy nodule at point of inoculation. 
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PLATE IX. 

Comp. Oc. 6. obj. AA. 

Pig I o (Table v.). Ldver, Curious shaped tuberculous nodule. 
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PLATE X. 

Comp. Oc. 6. obj. AA. 

Calf K (Table VI.). Lung^ Interstitial Pneumonia {non-tuberculous). 
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PLATE XI. 

Comp. Oc. C. obj. A A. 

Calf D (Table VL). Liver. Curious nodule of tuberculosis. 
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PLATE XII. 

Comp. Oc. 6. obj. AA. 

Calf B (Table V I .). Z//;/^. Tuberculosis involving bronchus and vessel. 
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PLATE XIV. 

Com p. Oc. 6. obj. A A. 

Cow H (Table VII.)- Tuberculous nodule iuvohnng bronchus anil vessel. 
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PLATE XV. 

Comp. Oc. 6. obj. AA. 

Cow H (Table VII.). Udder. Interstitial Afammitis. 




PLATE XVI. 

Comp. Oc. 6. obj. AA. 

Cow F (Table VII.). Udder, Apparent Inter stiiial Mamvtitis, really 

tuberculous. 
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PLATE XVII. 

Comp. Oc. 6. obj. AA. 

Rabbit io (Table X.). C cecum, Tuberculosis. 
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